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| Being "4 'STABIL and: Immobil p< 
performing what the Ordinary Gl bi: 


; - _ do, and much”! more; 

i. _ Invented and deſcribed; by. 1 the Right Ho-. 

- norable, the Earl of C aFHemaine. 

7 And now publiſh thy. Foſeph Mox0n, 'Member of the Roy- | 
q.. al Society, and'H eu ann” to his" moſt Excellent 
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Concerning this Globe, and the occa- 
ſion of the Inventing of it. 


by ; 
E w and profitable Inventions in eArts are like hid- 
den Treaſures found, which owght not to be reburied, 
and concealed again, but differſed and made uſe of 
for the common good. This Globe then, and its De- 
ſcription (which I bave humbly obtained from the Right Hono- 
rable, the Earl of Caltlemaine) being both highly carions and 
nſeſnl, I thought I conld not better ſerve (as I have always 
 endeavonred) this, and future eAges, then by communicating 
it co them ;, and becanſe the accafion of the Invention 3s ſo ac- 
cidental, and (as it proves) ſo happy, 1 ſhall give you a ſhort 
account of it, EY 
Waiting npon my Lord in the beginning of Anno 1672, at 
his then arrival into England, 7 brought his Lordſhip (know- 
ing that any thing new and ingenions wonld be acceptable to 
bim) one of my 3 {nch Terreſtrial Globes, with the Stars deſcri- 
bed in the infos of its Caſe, which when his Lordſhip had con- 
fidered, and bin inform'd by me, that its only Oſe was to keep 
in memory the ſituation of Countries, and Order ofthe Con- 
ſellations and cular Stars, He intimated, that certainly 
much more might be done by it, and ſo returning beyond Sea fell 
upon this excellent Work. 
When he came home _ (which happned above a year 


ago) and was pleaſed to me what he had done, 1 was as 


much raviſht and ſupriſed at the admirable Contrivance of his 
Glabe, and the many wnnexpetted Operations performed by it, 
the Sphere ; 
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(0 rs helps) it compoſed it 
ſition 'of theWorid; how tori 6 an ibft. 
was naturally aud plas pl. 
the World at the ſame reme';. Nor did it ſeem LOT Free 
mue, that ſo Wally. exrjona Queſtions Logs $- to Echpſesr, 
be reſetved by it, and what 3 3s more that <A, 

" blyhave, any. relation "to" "2 Globe,.. Befpdes, 1 ſaw that not-on- 
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ratticdl are of Dialing was now retdredeaſy to a won- 
Theorical a fo lain, that patho y mph 4 city 
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Declinatis nA lanes, ther Ser Re- 


WIGTR PS CUUNRTED IBS T CRATER RAR 


ww? ht Progr 
yp Art 
 Clination, 


off, We: 

CT gs 
: Mepnbeny end nd a 
ronbles bins 
rope Sed mergers not 


Tar Her LE 2 = er prodigions Operations, that whith ſur-: 
a me with the _ admiration was to find, that in'a «/ub- 
jet# ſo trite as the Globe (and ſo og Cantuaſt by the.great- 
eff Mathematicians of all Ages) any thing ſhould be left : to be 


'* Man hac-no bouyds z,.107 Can any thing better demauſtrate the 
noble Anthors great Parts, who moreover (becanſe he would 
omit nothing that 1 had offered 'at in the Proto-type): has bere 

ew'd_ his. excellent chill in relation ta the Stars by a Proje- 
Qion on the Pedeſtal ; and doubtleſs this. kind of Projettion was 
ever brought to that perfettion before. «. 


08 longer From this rare reſent, and therefore after rendring 


arain my thanks to bis onour for this favorr and” lbertie, 
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added or invented. to it ;* which" alſo Aims: that the Wit of 


But Gentle . Reader, 1 ſpall injure -you_too much if I detain : 


axe.9* %— 4 E"IORE he” hy 
hos RS ; i, Ie 
- agg Be TROL © OW NS SE WR. a Cn n 
Fs, : 5K © (8 «2» BITTY 7 FP Wh ts . ; Yr "<p + oe 4 wy AU p : 
Bas i? ox 8.0 , - ts, 307 Why S- of EDM Sk ROS ZSY Sa d : . \ . 
4 > 2. gd. FF DS Pas w 3,4 I 1 e _—_— Me * te <E * 
of 728 I WITS > £04 «+ £ IF IS. | $$5 Ba Fo 4 4 by , Y. 
Ls . - - - 
57 f v 5 b- k ME LY , © Q &þ ; 
Mig-* þ 4, *þ bh v5 
a » 6 bs . ; » 
. q 
s * Ws. ® 0 « - + L ” . = 
_— "4 n* &. + ® _ #*.4 a 1 
a % .& bes 
N [4 


_ 1. A Poſtſcript-conterning the Erratas, 
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E Erratas of the Prefs being many, 1thall nor ſer 


; > - them down in. a diſtinit Caralogue-as uſually, lealt 
3 ©, +the' fight of chem fhoold more difpleaſe, than the &A 
8 _.  _ particulars adyantage, eſpecially finc&they are not _ 
F ſo material-or intricate; bur* that, any man may (I hope) 
; eaſily mend them in' the very reading.* Econfeſs T have, bin in 
; a' ranner rhe *octaſion” of them, by taking from the Neble 
: eAsthor a very foul Copy, when he defir'd* me'to ſtay ill a 
7 fair one-were written over;' ſo that truly *ris tio-wonder, it 
; Workmen ſhould in theſe caſesnot only ſometimes leave our, 
-B bur adde alfo, by taking one line for another, or not obſer- 
& ving with exa@neſs what words have bin wholly abliterated-. 
'and daſhr ont. + -: £41 $23 2 P KP = q 
5 As to the Geographical part of the Globe be pleafed torake 
"3 - - notice that'1ſf; The Terms or Bonnads betwixt EVROPE ga 
ASIH, of between "ASIA "arid "AFRICA," are Strokes 
% _ and Pricks= == *: thus: berween great Empire:,ſingle Srrokgs. 
3 _ in"this manner. — ———— - and* between Province and Pro- 
N ' vince only Pricks.” Andby the way, the Author calls here an A+ 
: Empire, every 'great Tra of ground of cne Appellaticn, as 
2 Barbary and Zara in Aﬀric, Siam and' Pegs in vAſia, 7- 
Y taly and Germany in Europe, as well as France, Spain, 'Perſia, 
_ &c. that belong to one only Prince...” Theſe E mpires are in lit- 
3 tle, Capital Letters, . but the Provinces or ſubdivided X ingdoms: 
3 are in Kownd Roman, as Algiers and Tunis. in BARB ART, 
A Pomeren and Auſtria in' GERMANT, &c. and for, the 
; . Towns, as London, Paris, Fenice, &c: they are generally in 
ang but when they happen to be in Rownd Roman, as: 
Fez; Morocco, Agra, Cc. it FR. that the Province gives the : 
Name tg the Capital coy ; for the Name properly-belongs- 
to the Proviuce,: but to fave trouvle and room it is now by a. ? 


Refereiice or Daſh joyn'd to the Town. , * GE ee NM 
..z, "The Old Name of any place is ia 'Old Hand, © and when 
Ee ik \ 


% 


®* page 24% 


k belongs to an Fipie, tk very big, s DQTmAtiA,, | 


| a Province, a great deal leſs, as 

efopotamſa, Caldeg, and the like, and 
when a Town very little, a5 Dippo, Cprente, ard ſo forth. 

3. The Hills that are expreſt have all before them the Let- 
ter A, and the (pes the Letter C, but-the Rivers have cithe 
either an R or elſe ff. after them ; and whereas ſome O/d 
»amecs;,as Thule, Ir, &c. are repeated,it is to ſhew where 
One Amnthor would have their fituation to be, and where 
Another. + BS 

But be pleas'd ta remember, that whereas his Lordſhip did 
Dire& in this * Treat:;/e, that the Grand Meridian ſhould paſs 
throu? Sc, YVincenz, I have preſum'd to draw it over St. Mary 
and St, Michael, 2 Iſles of the AFores ; for truly thus it ſuits 
beſt (according to my Tables) with the 2 « Clock Circle, as 
his Lordſhip would have it do, | 


woAY #*h 1441: 


— 
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Ecauſe there are ſeveral who either want time, or Pati- 


ence to go throu” the whole Treatsſe, I here preſent the _ 
Reader with a Catalogue of the Operations, which are moſt © 
pleaſing and ſuitable to the fancy and humour of ſuch, and © 
which they may'caſily in a day or two learn, eſpecially if they 


have a after to heip them, 


2, IO [et the Globe level, 
; T - To compoſe the Chobe. _ 
3- To know the day of the Month. p« yg. 

| 4+ To taks the Suns beight above our Horizon, when he 
Bines ont clear ; and alſo when he ſhines dimly, and «© overclou- 
ded, p. 5. and 6. - 

JF. To find the Suns AJimuth and Bearing. p. 10 and 12, 

6. To know the mig age W4Js, P. 13: -: 

7. To know at what hour the Sun riſes or ſets. p. 16, 

8* To know wbat a (lock 'tit all the World over. p. 31. 


9- To find where "tis day and where 'tis night al the World | 
10. To I 


over, P. 37. 


Ix 


_— 


' 10. To find where (at that moment) they bave nothing but 
; Day, and Where nothing but Night ; as alſo when this happens 
in any jo oor a to this Alteration. P.-33- 

11. To find the Sun's preſent Height and Depreſſion all the 
World over, if be ſhines. p. 37.. 

' 12. To find where the Sun is riſeng and ſetting all the World 

over, P; 34: p I 

' 13. To find what people have then the Sun Vertical, or over 
their heads. p. 35. | * 

14. To know where they are riſing, where they are going to 
| Dinner, where to Supper, aud where to Bed all the World 
; over. Pp. Fg 
C | 15. To find how much any People (if it be day with them) 
| are Po Morning, or want of Evening, and ( if it be Night 
with them) how much they are paſt Evening and want of morns- . 
[1 ing ; and conſequently the Bubiloniſ and, Ttalian Hoxr all the 

World over, p. 36. x 

16, To & np arp Howr, p. 39- 

; 17. To find in what Clime any Place lyes. p. 26- 
i *© 18. To know in any Lunar Eclipſe, what Countries ſee it 
wholly, what in part, and what not at all; as alſo the true howr, 
| which each people ſee her at, in her ſeveral eAfetions ; with 
} her continual Height, Azimmnth, and Bearing all the while. p.g9. 
; Ig. Torepreſcnt the ſeveral Phaſes of the Moon. p.61., 
| —_ find the Proportion between any Perpendicular and 
it's ſhade. Þ. 65. | 
? 21. To ped the height of a Tower by the Globe. p. 66. 
4 22. Todo it ſeemingly without any Inſtrument, p. 66. 
# 23. To know the Hoxr by your Stick, p. 67. 
4 24- Tolearn preſently how to make (all the 5 Dials of 4 
Cube,(towit, that on its * Horizontal,that on its direFt f South, « $9.80; | j” 
that on its dirett * North, that on its dirett + Eaſt, and that on ar tgs. | 
its direft Weſt Plane) the' a man be never [0 Wnacquainted with 

Aathematics. 

25. To repreſent at any time the poſture of the Heavens in 
relation to the appearing Fixt Stars ; and conſequently to find 
the preſent Howr, with the Height, Azimuth and Bearing of 

* any Star ; as alſo the time of its Riſrog, Setting and continuance 
both ahove and below the Horizon, p- 13% 
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FE p 4 HEATLON age ., as is ales of 
acconnt of it; and the occaſion fa 83s roi ge 


AS with. Frau the* Oper ations' fitteſt. for thoſe ;3hat. Cannot 
f 


rim over > Are Contain 4.1 in # the bin d or 


odubtion b 

Sun in or Elevation. p. 4. 

4. The ſecond Seftion, reſolving the Operations that concern 
Geegr af hy, and the Sun all the World over. p.2.0, 

thirdSettion, concerning the. Moon, p. 48. 

6. The Fourth Seftion relating to Perpendiculars and their” 
Shades. p. 64. 

7. The Fifth Seftion treating of Dialling.p: 70. 

The Figare of the Globe freed for a AY or open Portico. 

121, 
p Geometric al Problems, neceſſary for. Dialli we; P. 122. EE. 

8. The Uſe of the Line of Lines, aud Line's ' S1nes on the Sex \ 
BGor.-p, 135. & 127. 

9.. The xt Seftion,' ſolving (both the Glebe and Pedeſtal) 
all the uſnal Queſtions which relate fat Stars, p.129. & 135. 


The CE: of the Letters, &, on 
och. IN EIN 
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. P.The EP” ofthe World. * 
'The Northern Polar Circle. The Sou ro ole. 


"N. 
Z. "The Zenith. 
E E. The Ecliptic. H. .The*Quadrant of Alti- , 


S S. The Tropic of Cancer. rude; 


ood . The Parallel of thar day. ' N. The Quadrant of De- ' 


ay 1." The Parallel of that day. , 
_ F Toe gr: of that day. ZÞ- The Quadrant of Pro- 
3 portion.;, 
Mar. 1 TheParallelof thar day. P #M, : 
Feb.r. The Parallel of thar ek SD. - The Meridian of w_ 
= F. Mee Parallel ofthar'day. ' LL \TheMeridian of the World. 


HD. Th Ns Fe Copies, 7.34 -P. The Zquinodti 1 Co- | E 


e'Sou: hern Polar Circle, XII 1,11;&c. The Hour Cir- 
; cles, or particular Meridians. 
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—Hs lobe whoſe. ſeveral Operations we- are 

| here deſcribing,neither hangs in a Frame,nor is 
moved about as the ordinary ones are, but 
ſtands' ſtable and immobil on its Pedeſtal , 
which: makes it not only to repreſent the 
Earth more naturally, according to the-com- 
"mon Hypotheſis, but renders it alſo more- expedite and uſeful, 
as, ſhalt be fully ſhewn'in' the Concluſion or laſt Chapter ; for 
then (after a view of the whole Treatiſe): every body will the 
better comprehendall the new Operations it performs, and all 
the rarticalkr Advantages,. it car any. ways chall e to its (elf, 
Bart here my Reader muſt' remember that though Lendeavour 
all along (even inthe nm. es things) to be clear and ea«- 
ſy, yet unleſs he has formerly read; Hewes, Bleax, or rather 
Aſoxons Book on the Globes, I cannot promiſe him I ſhall ab 
ways be underſtood without the help of a Maſter ; for I have not 
rime to deſcend to all the:Definitions and minute Explanati- 
ons, Which thoſe that-are wholly unacquainted with {ſffrronomi- 
cal Pot por Principles, may-perchance expect. *  - 
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(cles here deſcrib'd; there are ſome common Of the Circles 


to all Globes;, as thee /£9uaror, the Ecliptick,, the Colwri, the drſerib'd on 
ordinaryCireles of Longitude, the Tropics, and the Polar Cir- *be Globe. 


#; cle5';\ and'fome alſo particular ro this Globe only; as the Ho- 
| rizon, the Mevidian of the Place,\and/16P arallels to thee/L- 
| quator, all within the ſaid Tropics, Now that theſe Cireles in 
| .ny the ſooner found and comprehended by any new 

, there'are Capital Lettersin the Great Figere,or De- 
tlineation of the Globe, inScheme the firſt, which ſufficiently di- 
| B Ringuiſh 
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ſtioguiſh chem; for the Equator is markt with e£, the Eclipric 


wich E;che Polar Circles with. N.and S. The (reles of Longitude © 


with the Roman Figeres, 1. 11. III. &s. as well where they fall .. 


upon the Polar Circles, as the «Equator ; and tho all the Circles, 
that thus cut the «Equator and Polar (reles at a Roman Figure 
be Circles of Longitude, yer they now ſerve for true Hogr 
(reles alſo, fince they are not here expreſs'd, and drawn (ac- 
cording'so the nſual manner of Terreſtrial Globes Jat the diſtance . 
of raDegrees, but of 1 5 aſunder. here be pleas'd ro.re- © 
member*thar-fince there is a difference betweenthe Roman Fi. © 
gares which belong to the ſame (rele (for if itcurs for example 
atIIll. on the Polar Circles, *twil cur, you ſee at fix hours dif. 
—__ 137 at XK aint C's) the —_— ic will appear 
inly when we come to erations, 
Y ; x teg Harm of which the broadeſt ( 4 ; 
the Zenith and Nadir) has two Lacs gradually . divided 
on one half of it, the firſt called the Quadrant of eAMtitnde, 
reaching from the Pin Z or Zenith, to the Hori7on H, the 
fecond (called the Qyadrant of Depreſſion ) reaching from 
thence to the Nadirz whereas on the other half, or back 
of the ſaid Cirele, there is a Quadrant only, viz. 


the Zenith to the Horizon, which we ſhall for the future terra 
the ant of Proportion." This Circle is alſo markt on the 
eXII. i Mot 2 
ce,. for © 


Polar Circles with the Fi repreſenting 

worded Soars we ys fm 0 Dy 
which Globe is | y deſign c 0 = 
tiornm alſo; fo wor oy 57 e/EquinefFiorum muſt bet 


- 6 aClock (rele, whoſe half is far_—n ſee) divided for ſeveral 


. The 4 Cardin 
nel poines of 
the Globe. 


z 


_ Circles, 1 deſcribe no more) they 


I dens Cardinal Safti- 
then, you have ily to you the 4( ardinal Sefti- * 
ons 3 Poinrs” of the G for as the Graduated half: of the 
ſaid Meridian, ſhews che Globes Southern part or face, and the 
its Northern, ſo the graduated half of the fix a Clock 

wrele gives-its Eaſtern, and the plain fide of it its Weſtern. 
ow for the /£quinottial Parallels, or Smi's Track for. every 
xo0#b day, throughout the year , (for to. avoid Confufion of | 
; . , 'd bythe Days - 


of the Month, when- the San comes to them, the uttermoſt 
of whichare the two Tropics markt not-only with the 1 12h. of 

ad vþ, the uſual Cha- | 
raters. | 4 


Z-ne and 14h, ofDecember, but with ax 


om 


* By theſe. two (roles *-: 


3 


FL 
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raters of Cancer and Capricory, Laſtly, for the Meridian of 
the World, or firſt Circle of Longitude, *tis markt with the Ler- 
ter L, and prickt alſo, and tho in the preſent Longitude (i. e. 
that of London) ititands for the 2 a Clock Howr-Coyele, yetin 
ns ſelf "ris changeable, 'as ſhall be ſhewn hereafter, when We # vid.Oper. 
rreat of irs * Properties, and Diviſions. oy Rs 2.& 5. in 
Theſe are then | the Circles here deſcrib'd, 'either common, Sect. 2. 
(asI ſaid) to allGlobes, or particular-to this, and being well hs 
. obſerved and remembred will much facilitate the enſuing Ope- 0,000.7 ,- 
rations, which are all naturally performed, eicher by the ſha- the Globe are 
dow of the Sun and Aoon alone, or by the help of a ſmall perform'd 
String, hanging ſometimes from the P;x P, repreſenting the ©1t5. 
North-Pole, ſometimes from the Pin Z, repreſenting (as T 
ſaid) the Zenith, and garniſht with a little Bead and Plumet, 
according to its Figare in the Scheme aforeſaid. | 
And here you are to take notice that tho the one end of the 4 Memoran- 
String be abſolutely faftned to the Pole, to prevent the loofing dum. 
of it, yet *rwill ſerve: for the Zenith as: commodiouſfly as if it 
always hung from thence ; for there is made at a convenient-di- 
ſance-from the ſaid faſtned end, & lirtle Nooſe or Ring, which 
(as occaſion xequires)  isnow to be over this Pin, and now over 
that z Nay if you give your S:r:ng but half a turn about-cither 
of the Pins, you will (with a little Allowance) as exaRily per- 
form your Operation as if you uſed the ſaid Nooſe it ſelf. | 
+ To- conclude, the whole Treatiſe is divided intoſix Seftions ; How the 
The firſt ſolving ſeveral Queſtions that relate to the Sw in our Treatiſe is 
Klevation, The ſecond, many Geographical ones, together divided. 
with ſome that concern the Sa, not only where we live, but 
allthe World over. The third is of the Moon; The 4h. of 
the Proportion of Perpendiculars to their ſhades, with ſome uſe- 
ful Corollaries thence ariſing; The 51h. of Dialing, and the 
$26, 'of the Syars, 3 82-099 


| Steer; I. | 
Solving many queſtions, relating to | 
che: Sun i in our Elevation. I 


I Operation I. 
To ſet the Globe level or paralle] to the 
ES: T_T 


The fo ſt way. 


Horizontal and Level; otherwiſe 'es faulty.as ouch as the 
variesfram , hd by:theG ar _ 

#5 engrav Glabe-a 
gin: bang-upon his Flacing the 


4 Memoran= | Let:therefoxe the String and } Fn be baking —_— 


dum, — _ mar Sear of mo 


_ 
al (to be Tots Dn be not as bi Gees 
4 che < Olde then there is to be under it a lite wooden Rsler, 
which being drawn out, and markt with a Star will ſerve for 
this and ſeveral other uſes as you will ſee anon, 
The ſecond There is - another way fs ern, true, tho perchance 
Wa). not oe exad in-praQice, which is thus perform” d. Placeyour 


your Plane with the String lying on the Meridian as 
before, a if the Extwberancy or ſwelling of the Globe f a 
touches and bears up the String at the Horizontal Cirele, t 


—_— 


gerrr——_— x mag ies : 
the Plane is Level, or Parallel ro the Horizon, . otherwiſe it 
difſers as many. degrees,” as are between the point., where the 
"ſaid String touches the Globe, and its. Horizon, 
© The reaſon of this is, That ſeeing the greateſt and moſt extu- 74, Reaſon 
berant Circle on a Glebe is that which lies go degrees from its and Demon- 
Pole, the Horizon becomes here the greateſt: and moſt extube- tration of the 
rant one that can-be deſcribed from the;Zenith, therefore the ©7*74t50n. 
Globe being ona Level which makes its Zenith. to. correſpond 
with the Zenith in the Heavens, the String cannot fall ſhort of 
the : Horizon, becauſe .ir muſt reſt on-the moſt extuberant 
Circle that occursznor can ittauch belowit, becauſe the Plum 
wer drawing the faid;String perpendicular from 'the greateſt 
extuberancy,. hinders its bending; and eolleqnenly its.incliga- 
tion to: any \part-.of. the G/abe th the Horizon... Now it 
the Plane be not level, then the Zenith of the Globo and Hea- 
vens ndt correſponding, another Circle or part of the Globe, in+ 
Read of the Horizon muſt have the greateſt extuberancy: and 
, this Circle, being go Degrees from. the. point. of the Globe, 
* (which lies directly under.our Zen:th). it mult difler from. the - 
#forizov (of the. Globe, as many Degrees ay its Zemrh differs 
from that. in the Heavens; therefore the way preſcribed is at. 
leaſt fpecularively true. 
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To find the Swuns Almucantar , or 


ASSN $3 99931 & i dy 2435 2% 36% E. 1 

liftin& ways: of performing, this indepen- 
gene flowing-Operations, and each of great ule; 
_ for the firſt -gives you the Suzs height in an inſtanr if he 
ſhines. The ſecond if you have the leaſt glimps of bim, or can 

atihis place inaCloud.' -The third, if. you. know the hour. 
any 7 it arm qa or the like, whether we ſee the 
0 madai:Tuo 200) * OOTY | 
"L- Asfor:the' firſt way , cis this 5 your Globe bei level, The firſt Ry 


move ir *cill the ſhade ofthe Pin inthe Zenith falls dir y upon 
| B 3 che 
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the ii ar the ſhade of 'rhe Extmberancy (i. e; that 
made by the ſwelling or bellying outofrhe Globe) will couch the 


true degree in the Quadrant of Hlrirxde reckoning from the Ze 


nithto it. "And thus you will find not only the Sun's height,ſooner 


rchance chan by-any ordinary Quadrant, bur will ſtill have it , © 


6s as long as you'pleaſe, nothing-be tobe nan 
ther Joke: ks 190 Tometithe the Globe that 
theſaidPin may ſtillcorcur with the Uferidiav. But £5. nn 
Globe be'fix'd, (or that for ſome particular reaſon, you have 
no' mind to ſtir it at' all}, draw your' #ring from the Zenrh, 


" through theſhade of its Fin, i.e. lay the F#ring in che Plane of - | 


btw drape hmm a r Bead till prong etg 
neareſt part of the ſhade wr aeneyoger 4 t will ( 
=o to _ Meridean bf > Srrgen of Altitude) a on ups rue 


Depr char on from the Zenith to it. 
" hokear A non; rape The Sn when he riſes 


Th ? 
af; oo bruſhes the Zenith and air of the Globe with his Rayes, for 
_ | 1 alwa ' (wirhih ſome few Minutes) juſt half of 


_ onably from time totine,, or elſe he would ſenſibly i Hactinate 
more or leſs of the Globe at one moment than at another, which 
How much i, abſurd. Now fince the Sw» in truth illuminates more than 


the Sun ilu- 

_ Hemiſpere, the Reader 

Ti kgs Cul ov a tn i 
Earth, tes S, 

| nates (or half the ſaid Exceſs) Fon what the 

rancy mark's, EYECAGLEY Height with 

any time ks how far the 


neſs: but ſhould you 
How to know ſaid Shade Exi uber Ce © Aihcnctl: or then 
the term of made by a reaches, ere&then a 


of ſick, 

| theſords of prone ty ponomen ) jul Dldpenr Finger on: the 

ENDS Dk 
ſdines faint * your on _w 

5. che erue Term of the ſhade. 

The ſecond ' As for the Second 3Y«f for both the ſormer we-reckon bur 

Was. i. 045” rear no rage hs geo as before, 

or becauſe we ſuppoſe him not to ſhine out-right,dire by your 

Bye the ſaid' AMeridiav, fo that it Tye in the' ſame Plain with 

, andrhis you may doi a manner as vel — 
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the fore-mentioned help of the Pix's ſhade inthe Zemth, 
Having thus done, Take your Srring in both hands, and croſs with it(as 
exactly as youcan at right Angles) that parc of the Aderidian next your 
body, whether it happens ro be the nad. of Ale. or that of Proportion, 
chen purting your Facecloſe to ir, and moving your Ey lower and low- 
er, rill oy reaſon of the Extuberancy youcan but juſt lee the S;, or his 
ſuppoſed place in Heaven, do but bring your Srring (held as before) to 


leaſt glinps of him, vr can by any accident gueſs whereaPouts he i) as 
if you had 


-- this point,viz. bring your £r;77 towards yourill it juſt takes away the 


$nn or his ſuppoſed place from your Ey,ard the degree inthe Meridian. 
on which it then lies will be counting fromthe Zenith) the Heike re- 
quired ; for ſo far his raies would reach did he ſhine out-right, - | 

The third way is when we know the Hour by any Watch, Pendulum; The Third 
&e, thus, Find among the /£quin. or Dinrnal Parallels that belonging #9 
to. the preſent Day, which we wilt ſuppoſe 4pr. 10. and drawing your 
ae forme the Zenith over that Point in the faid Paralle/,where*cis cur 
by the Hour given, #.e. by the morning g a Clo: k Citcleztfiove your Bead 
- che _—— and the diftance'from the O__ _ —_ _ = 

requi #ioht,viz. about 36 degrees as you" if you | 
Zead to the Ahorend count the % . betipeen itand the Horizor. 

The Swor7 Height may be alſo known by its Az5mmh, as by Operat. 5. To know 42 - 
Having therefore by any of the aforeſaid waieshis Height, *ewill (upon 477 time 
ary doubt) ſoon appear whether it be Fore or Aftermoon; for as long as —<-reaag | 
everhe increaſes in Degrees, ;.e.mounts higher and higher above the H0- ,, ;frer.. 
1iz0n, it wan:s of Noon,whereas if he falls or declines, *ris after Noon. noon, 


. OPERAT. 1H, To Conipoſe the Globe, either by a 
© * "Meridtan Lint, or without it, tothe fue of the World. 


| + you have a Merid, lire drawn, viz..a Line lying exatly North and 
- South, place the Globe * level with its Aerid.directly over it, 5.e. * Oftrat.1,. 
place ſotheliatle Norch.in the Pedeſtal (marker S) that it cover the South- 74 4: 
qunaanyy of che ſaid line, and the Notch N the Northern, and then 

the Poles and Circles on the Globe will (without ſenſible error) corre- 
ſpond with'thoſe in Heaven, and: each painted Region or Countrey on 
i, will be curn'd towards the real one which ic repreſents. 

. Butif you have no linedrawn, Know the day of the Moneth, and you - 
have two quick waies to dothis Operation without any forreign helps. | 

. The Globe baving in it ſmal pin-holes, on the ſeveralint ions of 4 way to 


they Merrd, with the aforeſaid Diurnal Parallels; or (t0 be exaQer) on Compoſe the 


* 
we. 
. 


int of che Aderid... which an imaginary Parallel of each fifth day ©!9% *» 
cut; for tho' we areto ſuppoſe Parallels for every-day th ago: 0 
| | the. 
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"* the year, yer there 
to days, fch bole 


the Globe) draws nearer and nearer its being ſo, till at laſt it ſhort 
nothing, then the Sun is exa&tly South, and conſequently your Globe is 
compos'd, as ſoon as the ſhade thus vaniſhes. ; 


Now, Becauſe the ſhadow of the Pin is on the Globe an Arch of a * 
Great Circle, this way of Compoſing the Globe cannot be accounted Maw Þ 


BY 
turn 11 any” 


o 
xa 


4 Meme: But here the Arader mult take notice, that in caſe the ſhade of the Þ 
randum. Needle or Pin will by no means fall ſenſibly parallel, but (as you move. © 
ortens to 


thematically troe, For as the, Sx approaches each Tropsck and the Tro.. © 


">. picks not Great Circles, it will happen Mornings and Eveni 


the PinprojeQs lo 


the Globe be true (4 
other waies without exception. 


The feſt 


"2 
Globe, P 
there are uſually bur 8 


when: 
ſhadows) that the ſhadow of the Pin wi ( ly 3 
exactly in the Parallel of the Lay,butwill (more or leſs) interſeR it in 
the Center or Pin-hole. Therefore tho' the aforeſaid way of Compoſing | 
enough for ordinary uſes, yer I ſhall give you two Þ 


Obſerve the Concentrics between the North Pole and its Polar Circlt, 
way ofCom- and firſt you will find that they are equal in number to the Parallels,cis 7 
tbe ther from the Equator to the/Tropick of Canceror to thoſe from the (aid 7 
0 Capricorn; for to avoid the confulion of roo many Parallels," | 
and'8 Soxthern deſcribed on the Globe, © : 


PES EE 


21y. Thar they are diſtant from the Pole 28 the ſaid Parallels are from - 


the Equator. And 3ly. That they 


are markt not only with the Dates of+ 
the Month of the Northern Parallels, but with thoſeof the Southern alſo. 3 


1he Bop of the Month then being (for example ſake) Apr.1o.Move but : 


the Globe (when level)rill the ſhade of Extuber 


toUC 


#ric markt pr. 10, and 'twill be traly Compoſed; ſuppoſing'tbat the! 7 
Eaft ex face of the Globe looks towards the Forenoon or Eaſtern parts' * 
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of Heaven, and the Weſtern face towards the ' Afternoon. Inlike manner, 
If the Day of the. Month or Suns Parallel an imaginary:one-between 
any two that are expreſt; for to avoid (as I mention d ) the confuſion. of 
too many Parallels there are uſually bur 8 Northernand 8 Southern de- 
ſcribed; I ſay.in like manner, If the Day of the Monty, or Suns Parallel 
happens thus, let the ſaid Shade bat touch or fall proportionably berween 


the correſpondent Concentrirs, and the Globe will be C:mpos'4,as before, r;e Demon- 
' The reaſon of the Operation is this, The Sun illuminating(as h:s been ſiration, | 


3 cid)half theGlobe,the Shade of Extuberancy(or in other terms the Con- 
= fines between the Obſc ure and /Uuminared parts) will be ſtill go degrees 
Z fromthe point or place where the $7: is vertical, therefore if the $7 be 
EZ (v,g.)inthe Equator,the aforeſaid Shade or 1{lnmination muſt terminate 
& in he Poles of the World;and when he is in the Parallel of Ap.10. the //- 
lumination muſt fall ſhort of the South Pole, and go beyond the North 
Pole as many i gh as the ſaid Parallel declines trom the Equator; But 
the Concentric of Ap.10, is by ConſtruRion juſt diſtant from the Pole 
thoſe degrees, Ergo when the ſaid ſhade of Extuberancy or the Illuminats- 
ont this Concentric, the Globe muſt (if its Eaſtern face looks to- 
wards the Fore-n002 part of Heaven or the Weſtern the Afternoon) be il- 
luminated as the Earth is,and conſequently Compos'd;for its correſpond- 
ing with the Earth inits ſite and roſtion is all we mean by Compoſing. 
- Asfor the reaſon why T1 mark each. Concentric with the 4 oppoſite 
Months, whereas the Parg/lels are markt only with 2 of them, *cis that 
the Globe may be Compoſed by the help of the Northern Concentrics,even 
whenthe S#7.is in his Southern Declenſion, it being more convenient and 
& really for oneto caſt his Ey on the North Pole than to ſtoop to the Sourh 
* Pole, about which otherwiſe there muſt have been the like number of * 
= Concentrics,and markt as the Sourern Parallels are; 1 ſay this is the rea- 
# fon of zhus marking the Concentrics, for ſincethe Sun in its Northern de- 
clenſion illuminates beyond this Pole, he miuſt in his Sexther» fall propor- 
# tionably ſhort of it; therefore move the Globe as before (let it be Summer 
Z or Winter or any other time of the Tear) till the ſaid /{himination or 
& Shad rouch the Concentric markt with the day of the 2donth, and *t will 
« be ftill Compo ed, | - | 


* The" ſecond way 1 ſhall deferto Operar. 30. becauſe the intermediate The 24 way 


# 


& nes conduce much to the facilirating it, as you'l ſee. vid. Op.10, 


.Q P | ERA TION IVY, To find the Day of the Month, 


# :&;-the former ,, therefore ſince that requixes the knowledge of the 
| Day q. the Month, this muſt require ay Globe Campos d. FiSing then 


i: is Operevien alſo pertorm'd two ways,as being the Converſe of The 1, way, 
4 


. 
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Comped'd ic by = Meridias line, or otherwiſe, Conſider upon what Ex. 
centric, or berween which of .chem the ſaid Shade of Extuberancy or 1). 
lumination falls, and that will ſhew the Day of the Month. | 
The Second As forthe ſecond way, you ſhall have it when we come to Operat. X, 


$, 


4 way, which treats (as we ſaid) of the Second way of Compoſing the Globe. 


—_ wid, Cp.10, : 
OPERATION YV. 


To find the Sun's Azimuth. | I | 


He Sun's Azimuth is an Arch of a great Circle, which paſſeh- 
throuzh the Zenith and Nadir over his body, ſo that his Morning © 
or Afterncons diſtance (reckon'd by the Degrees of the Horizon) from? 
the Meridian or Southern Cardinal ſettion of the Globe is the thing® 
requir' d, and for performing the Operation there are four ſeveral ways, | 
The firſt Compoſe your Globe ; Then ſtanding on the illuminated fide, or fide” 
=_—_ next the Sz, and fixing your String-by-its nooze in the Zenith, hold t 
* O;er4t.3. up by the Plummet-end, and move it along till its Shade falls on the” 
pag. 3 middle of the Fulcrum or ſupporting Pillar, or (to be more exaR) til} 
it covers the Center of the Projeftion, being the point (you ſee) direQh!. 
anſwering the Nadiy ; for then the Degree in the Horizon, which th# 
ſaid Shade falls upon, gives from the above mentioned Meridian th” 
requir'd Azimuth, Or elſe guide your —_ by winking L{oe by ay” 
other convenient means, which praQice will ſhow you) till it concw |: 
with the Shade of the Zenith-pin, that is to ſay, till they both ly-in > 
ſame Plane ; for then the Shade of the Srring-it ſelf (if it hangs tm” 
, along ny Glote) will ry the nt yay as be wr TAL acl 
- In caſe you have onely a glimpſe, or faint ſight of the. Sun, then ſtan(- 
_ (the Globe being Compos'd re ay or other ſide of it, and: 
letting your String hang'down on that ſide alſo, aim or look along it” 
with one'F y towards the Sun, and role the String gently with your lng $ 
. backwards or forwards, till it lies exatly in the ſame Plane as the Sun 
does,. or (if the Clouds ſuffer you not clearly to ſee him) till. it lies® 7 
the Plane of its ſuppoſed Place, and the Degree under your Seri - 
(reckoning rhe contrary! way, that is to ſay, from the Northern or bac?” 
part of the Meridian) 1s 7" ig mba Azimuth. Therefore (by the by}: 
if che S4 ſhines out, 'tis but drawing the String through the Shade it? 
the Zerh-pin, and itwill (reckoning thus) nfver the Queſtion. | 
The Third 34ly, Having taken the Sun's Height, and having found it to ep | 


way. poſe 56'deg. bring the Srring to the 2erid. and by the help of the Deg | 
vid,Oper.2. in the Qnad; of Ait.'Mountthe Bead above the Horizon 36 deg. whis: 
Ms: 5- Operation: we ſhall frequently call hereafter, Reftifying your Bead 


have his Parallel, becauſe 'tix mark'd with theſaid day: 


} 


v PP 
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the Suits height 1 ſay baving taken the Szns height, and Reftifi'd 

your Beadto it, put your Rzng or Nooſe on the Zenrh,and move 

your Srring,till your Bea# lies exaRtly on the Parallel of the Day, 
Which we will alwayes in our Examples,or for the molt part at 

leaſt, ſappoſe to be thar of the 10th of eLpril, and'the faid 

Srring will cut the Horizon at 58 Degrees Eaftward (or there- 
-abouts) for his then true Azimurb, And here you may re- ,,, 
member, That as the Heiyhr gives the Azimmrh, fo the Azi- 1<, 
muth once known, gives the Height ; for your ſtring being on 

the true Azimuth, if you mount your Bead to the Parallel of 

the Day , it will ſhow yow in-t Meridian the requir'd 

Height, 

Pourtkily, Sappofing that on the 10th of Fpril, the hour gi- The 4th.way. 
ven beg. the Morning, draw your. String from the Zenith 
over the Point where the Parallel! of the Day, and the 9g a Clock 


| howr-Circle interſeR, .and\' will fall on the 58 Degree in the 


Horizon Eaſtwardly of the Aſcridsas for the then e NJimnrb, 


. OPERATION VL 


To find the Sun's Declenſion, Parallel, and Place on the 
Globe at all times. 


Y the Swn's\De&flenfrop is meant, bis Northerly and South. 
B erly dift ance pong Equator , therckin if you _—_——_ 
knom. the day of 'the Moneth to be the rock of April, Fa 
ow 
ſince the Colurus e/Equineftiorum, or 6 4 clock Honr Circle, 
is (as we ſaid) gradually divided from the e£quator to the 
Poles and that the ſaid Parallel paſſes almoſt rhrou? its 12th 
Degree, -you have 'his Declenfoon, as alfo his Place in his Þ4- 
rakel, if you have his Almncantar, or cAJimnth as you will 
find by the ſecond or following way. | | 
If now you know not the day of the Moneth, Take the Sun's 
* Alm#cantar and {} eAtimurh by ſome of the foregoing The 2. way. 
wayes,and Ref7ifying your Bead tothe Height,draw your Srring 207-2-P46-5. 
from the Zenith on the Horizon, actoeding tothe Azimuth 1! 5242-10 
- ens PR AS? BY 3 Re found, 
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i __ clination. Amend 


Weſtern Inter 


found, and your Bead will ls on his true Place, 0 


ſequently flow his Dec Bl and Parallel, . for, as s his hs Don: 
fon is (as we faid os. iſtance from the £quar lo kite: 
rallel is a Circle | from the Pole p25 <:reh _ his 

e well this ſecond Way z for tho' ic 
be nat extremely oder ant in Relation to the Sw, yet it is of 
ſingular uſe, when you come to the Aſoon and Stars, whoſe De- 
clenſions depend not. Rc the Moneth.. 


OPERATION VIL 


To find the Sun's Baring , i.e. in what part of the 
| Heavens he lies, according to the Points of 


the Compaſi. . 


Aving found by the foregoing Operation Con the 10th of 


April.) the Sun's true Place in his Parallel tobe, ſuppoſe - 


there where the 9 4 Clock Hor Circloturs it lay over this Point 


_ yu String, from the Zenith, and *twill fall at the Horizon a 


theCharaRer of S Eb E for his Bearing according 
to the Poinrs of the c —_ 


OPER ATION VIII; 


To find when the Sun comes to true Zeſt or Weſt, or ang 
other Bearing. 


Hrs, found the Paralel of the Day (viz. that of the 1oth 
41) and put [your String over the, Zenith, bring it 
ſtraight ro {op hact that is to ſay,'to the point of the 


' Globe where the Horizon and 6. a clock Circle interfeR,. and 


you will find the ſaid String to cut the {aid Parallel about 20 
mingtes before 7 in the Morning,which is the exa& time of the 
Sun's then z tofull Ef, Now if the Srrivg be laid on the 


#r thereahouts por 5 ip hs E wgs, for the time of the Sun's 


= 
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*rwill cut the ſaid Parallel at-20 minutes *Y 
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| coming to full welt. In like manner, if you would know, when 


| e's (v;p.) to... you are only to draw your String (as 
of wor w_ £ Bearing, and you will find-by the InterſeQion 
of yourſaid ſtring and Parelel, that at a quarter PaZ# 2 of the 


-Clock in the Afternoon, or thereabouts he will have that Bear- 


"ng. | 
OPERATION IX. 
| To find what Signs and Degrees of it the Sun in, at 
any time. BY | 


EEK” out the Parte? of the Day (viz. that of the 1oth of 
' April) and you will find irto croſs the Ecliptic in two pla- 


ces, to wit at the firſt of. Tawrms, and the firſt of Leo ; Now be- 


cauſe in April the Sw is ſtill Aſcending , that is to ſay, the 
Dayes encreaſe, . you.may conclude that the firſt of Tawrm is 
his then true place in the Eclipyick ; for were he in Leo he would 
deſcend toward the e£qsaroy, and conſequently ſhorten the 
Dayes.. >: 0. ns af; | 


- OPERATION KX. 
To find the hiur of the Day by the Sun , together nith a 
econd way of compoſing the Globe, and finding. 
the Globe, and finding the Day of the Moneth.. 


ANY are the wayes to perform this Operation as to'the 


has ſome peculiar Propriety. belonging to.it; for the Firſt gives 
us the Hour by ap of the Nataral Stile, the Second by. an 
Artificial aze., the Third without any Stile at all ; the 


| Fourth (together with the ſazd bour ) the Contemplation of ſe- 
veral plealing Operations at a time, and among the reſt this of 


Compoſing the Globe by-the Shade. 


\ Hour, But now wee'l inſiſt on four only, each of which - 


——CM 


_ 1. . Haying ®Compos'd Jour Globe, (ang:thus wee'l ſappoſe it The 1/8. way: 


- 


in - cach of the ing wayes) look among. the Hour Circles *Op. 3 p4g.S. 


(hich are, as we ſaid, diſtioguiſh'd near the Polar (reles, with 
C 3 little 
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lictle . Rowsax Figures) and the ſhade of the 'Noyebe Pole, or A- 

:xir of che World (wbich'we may juftly. Gall the Natar al: Stite 
will, during the $##*sNorthem Laticudezas\ell as the (hade of © 
the. Sorth Polen his' Sourherr, .ſhew you the:Hour. -- And thus 
you may find.it for awhile by the Ordinary Globes, in (rew- 
lo Horario, \wken they are once ſer or Compor'd, which I wott- 
der nove,of thoſe who writ of their Uſes take notice of; I (ay for 
a while, for it wllf anlyſetye your Tur Ye from Arch to 

September. 
The 2. way. II, YourString baoging by one End on the North: Pole, hold 
| it ſtraight by the other, ſome little diſtance from the G/obe, and 
moving it on the Nooſe, till its ſhade touch, or cover, the Apex 
of the Sourh-Pole, "will ſhow you (amang the aforeſaid Pc 

Roman Figures) thetrue Hour, even-to,a minute; for the Yt- 
dow of the String (ich. call an Artsficzal Stile, beca fe 
"ris Independent and Forxein to the Globe) cutting at that In- - 
ſtant. the e/£quator,/ ahd Polar Circles, gives you in each place | 

the Dexrecs of the hours, and conſequently the minutes, fince 
the 4h part of a Degree is nexadt minute in time. | | 
ot | Vid IPD IBN 4 ACS -+4- ; be 
The 34, way, 1IT. Look where the ſhade of Extaberancy cut's on the eAis * 


£ 
: 


Tos, NE CTR RRED: 


quator, and the great Royzan Figares, (which are there for that 


rpoſe) will give you without a;$'5lcpr nivre adoe the exatt 
os : what file ſoever of the lobe, you ſtand; for you ©: 
mult remember.that the Extwbergucy caſts on the Zywator two * 
ſhades, che aneſtill Preseding or 5 before the $7, and the * 
other Followinphim,” 7 Nowifchis-ſhade be dubious, your 
Finger-(as Þ-ſhow'd you '* befareY will help. you, it being che 
conſtant Remedy on all Occafions of this Nature. : 
V. As now: you find the Hour by your Sering hanging/an 
Pole, fothis Fourth way is to ſhow it yon ,.in caſe ft had _ © 
hang on the Zenith; nor bave you, more to do than tohold it © 
by he end asbefore, and'to moye'ir on its Nooſe *cill-irs ſhade © 
concurrs and'agrees with that of the Pjy in the Zenith, or for | 
more Aſfarance till the Strings ſhade fall's ſo on the upper part 
of the Pillar or Fultrum that it wculd coyer the very Nadir 
... were it not hid, and then where'the ſaid String it ſelf; or irs 


%- = 


®'2, pag. 6. 


The 4th, way. Fe. 
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This way I would haye you well obſerve for from hence I. ſhall 4 Memoran- 
hereafter lead you'to the Contemplatiqn; (aF hinted before) | 4m. 
of ſeveral oaſis and uſcful * Operations at ene glance or ,  *'4-, *6* 


view ; and togiye you a lictle. Taſte at preſent, I will 'bere ſhew porn 
you the Second way of (ompoſing the Globe by the ſhade. or laſt Chap 


_ Having for Expedition's ſake, turned the. Nerth-pole of the, fer. 
Globe, as gear asyou can gueſs to that of the World, Hold up ___ way 
8 at9:'S © . poſing 
your Strivg with one hand to the Sun in the manner now pre- 75, G14 -53 
(cribed ; That is to ſay, *cill the String hanging from the Ze- rhe Bade. 
zith) caſts its ſhade on the Nadir, thea move the Globe with 
your other hand, and making by a proportionable morion of the 
String its ſhade to paſs {till chrou” the {aid two points,. obſerve 
when -it cuts the-Paralle! of the day at the like hour with char, 
which the ſhade of the illuminated Pole indicates, 'and your Globe 
will be compoſed ; or, to expreſs this in fewer words, Move thus 
the Globe, ..till che ſhade of the ſtring and the ſhade of the illumi- 
nated Pale agree in.the Hour, Nay fixing your String in the 
emih as before, and faſtning a Thred on the Nor;h-pole, do 
but hold. up both to the Swn till the ſhade of the String, paſles 


the Naarr , and that of the Thred the South Pole, it any bod 


then maves your-Glebe about till the two ſhades ( pal Kill ; 
throu” the foreſaid Points) interſe& on the Parallel of the Day, 
you have your intent ; for the S#: being you ſee in the Planes of Drmonſtratie 


the Thred and Striug,he be ig their ſcion, i.e. in the 9” 
Parallel of the DE br Ord Es (as we * ſhaw'd * 2-3: P4g.8 
you) to be in the plane of that Parallel; on the true fide of the 
Meridian, except.the Glabe be Compor'd, forthe correſponding 
Circles of the Globe and Heavens can never elſe agree; there- 
fore; che by ge fruey r/o At {o, lerghe wer ny” put. on op Mes 
s, x 287 4c .09P0i4, anat cement 9 Peng 7 
ole boug in bockplacexporche Tucerſodtion theſe two ſhades 27) 7 "4 
ens.the Suu's Paralleb and conſequently the Day of the moneth. p 
$9 much then for this ſecond way. of compoſing the Globe, and 
anding this tt.e1 of the Month, | which firſt came into my 
thoughtsby refle&ing on the Proje&#:gn of. that great man Mr. 
Onghers 6 5ho would-have bin.che Wander of this. Age, had he . 


bin as ambitious andforgyard, as he was throughly learned. | 


* * 
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oP E 4 ATION Xt. 
Fo find the Hour of the Day when the Sun ſhines not. 


To perform this Operation, we muſt eapole you know either 
the' Suns Almucantar, Azimuth or Bearing ; andby the 
*Op.2.peg-6 _ way you may find cheſe, tho he * ſhine's not ; I ſay you 
& Hg 5» PAE- muſt ſuppoſe either his eL/macantar, eAzimath, or Bearing, 
for they gr Bo u his Place in his Parallel, the next Hoxry Cir- 

cleto — aid place ſhews you the time of the Day ; far if (v.g.) 
= a” 'renoon on the 10th of April.) you know that the Sun is 
rees high, Reftify yowr Bead but to that height, and mo- 

Sn Srring from” the Zenith your ſaid Bead will touch 

hs Parallel 5 the Day at 9 of the Clock, In like manner. 


if you know the morning Azimarh ro be la Deg, 58 degrees, | 


draw your Sering from the Zenith over the ces in the' 
Horizon, ang *twill alſo cut'the Parallel of the Pf at 9, Or," 
if the Sun's Bearing be (far Example) alittle more than $ EZE 
the laying of your String from the Zenith on that Charadter in 


the Horizon ſhows you on the Parallel of the day that *cis 9 as 


-before. 
OPERATION, XIL. 


3 


To know ids the Sun riſes and _—_ | 


IND the Parallel of the Da 7:0 wit thr of the r60of, 
{ ) and where jt\curs the —_— bn Fre Boe 

. of the kde, thige the Tan lnce wy will be #6 "that 
"# the day appears by the next Howr (rele + 6 vo0) 
robe Stem morning ; and if you ahi: 

Nerfetlin 'of the ſaid Cirele on the i, you! fad th ind the hou 


to'be almoſt 7 inthe 4 Bl 
To find when, © This being fojhere' pen ante Opens 


and «t what t;on, a&s Corallaty; viz. How to fo thine of the year,” 
- an. and at what Dec enfion the Sun We or feb, an Hour, or any 
Fes earlier or ther ſpare time, either early or later, than it does at "the F ri 


later, accord- Poſing of the Qu Queition : for, if you obſerve but what Paralle TY 
ter 


in» 7:7} 


* 
* 
* 
*&P. 
BY 
7 
BY 
* L 


pens in tlie very. Heavens the 


more than 10 howrs,) gives the length of the Night, 
| D 
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ſets with the Horizon, on the 4 a Clock morning hour-circle 
which is an hour earlier than when iz riſcs.on the 1. of April, 
you will fi.d it an [m2ginary Paradltel, which the next real or 
mark'r one ſhews to be the Parallel, for the 14. of May and 12. 
of Fuly, and conſequently by the Deviſtons of the -Equinoti- 
al Colare that the then Declenſion is abourc 21 Degrees. In 
like manner you mitt haye look's; on the Wet fide of the 
Globe if you would' have bad the time of the . Sun's ſetting an 


hour later thanz; and thus you are.ſtill co operate when | 


any other ſpace of time is required. | 
OPERATION XI. 
To find the Sun's Amplitude, ortive or Occaſtue.. 


BY the Sun's Amplitude we mean his dift ance in the Horizox 
from the true E aſt and Weſt Points at his Riſing or Setting ; 
ſo that this Operation is ako a Corol/ary from the former ; for, 
knowing (on the ſaid 10,.of April) the point.or place where he 
Riſes; you will find the Ortive Amplitude to be* Northward 
from Eaſt about 18 Degrees,and(on the other fide ofthe Globe) 
the Occaſfive Amplitude, to be Northward as niuch from 
the Weſt. abs 
OPERATION XIV. 

To find the length of ' the Day and Nieht. 


TJ: *the hoar of the"'S#v's,>ScrrMg Cwhich on the 
10. of. Fpril happens, as we ſaid, about 7 at night) and 


_ the Produt(towitnear 14 howre) willberhe letgthof the Daz; 


or double (5) the hour of his Rfiug;and the A(10hornrs) 
rp nlnech of the Night, Nay, if you do bug conſider how 
Parallel of the Day 1s cut bythe Horizong:you bave the 
whole bufineſs repreſented —— on at od viewgeven'aS it hap- 
es ; for that: of the laid 
Parallel aboye the Horizon, being; devided to ao hand- by. 
the Hoxy-circles, into-almoft 1 4howrs, ſhews the Days length, 
ad conſequently that partunder the Horizon( ſhewinga lictle 


OP FE- 


i 
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'-: "OPERATION XV. 


To find the bepiaining and i of the Crepuſculum. 


BY the Crepeſcalam is underſtood the Twi/ight which ap- 
| ar's before the Suw's Riſing, and continues after ' bis Set« 
ring; Fora as ſoon as the Sn comes within 18 Degrees of theHo. 
rizonaccording to the + ret the antiem eAſtronomers) or * 
within 16. Deg. accor ng eo that of Tycho, and ſome Modern © 
ones) his Rays kte-tefl Frorh the 2dryraſphere or circumam- 
bient vapours, and conſequently illuminates, fo that this light © 
{til] onefeaſes, by how much the Sumapproaches the 1aidHori- | 
zon, and decreaſes as it recedes- Now to hnd it, you are ta © 
bring the Strin jg hangin on the Zenith to the Meridian, and | : 
making the Bead you follow the _ Hyporheſss 3 ta © 
fandly he LENT Luadrant of Depreſſion) at'16 De. | 

e*3 under the Hoy:Zov, move. it on the boa of rhe Globe © 
= the Parallel rs Day (5. e, tharofthe 10. of April)ill 7 
$ 5aſt touches the ſaid Parallel, under the Horizon, and there - [ 

be the true point of the Morning C repuſculum, which the 

ens Howr-circle tells you begitis about 3 in rhe morning ; f 
In like manner if you move your Bead on the Weſt or Evening, | p 


lide of the £2 wall ju And j irto <pd. JEer To 
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T HE Right Aſcenſion is that Point or Degree of the e/Equa- 


and Parallel Spheres, (hall' be farther explained in the ® Geo- * ”" id. Oper. 


is ſtill our Example) and the Degree of the Equator cut by 


. 6 a Clock Hour Circle, {o that if he ziſes on the 19. 


$7. The De 
from the Hirizen ta the BE tad) ou have before yoga the Tequi-. 
red Depreſſion. 4-4) Come | | A} 


OPERATION XVI. 
To find the Sun's Right Aſcenſion. 


tor cut by the Merigign, or HogriCitcle that runs through 
the Sun's place in the Eclipric,and this Degree is called the Rigbt 
Aſcenſian, becauſe in the Pyſition termed by Aſtronompers and 
Geographers the Right Sphete, (which togettier with thEjOSligue 


graphical Seftion) it riſes or. Aſcends with the Sun, -_— 
To find then the Sun's Right eAſcenſion (a thing often of 

RIGA. Uſe) yau are only to take the S:r:ug (hanging from the 

Pale) and lay it oa the Degree of the Eclipric poſlelt then by 

the Sun, that.is to ſay upon the, 1k, of & ar the 10, af April 


the ſaid String is the required Kigbs.Aſcenſcon, which counting 
from. or Eaſt Point (as you muſt always do) happensto be 
28 Degrees, or thercabouts, be. 


' OPERATION XVII. 
To findthe Aſcenſional Difference. 


S far the {ſcenſonal Difference ( 5,e, the Difler 
| > ' » &o Mteronce be- 
A tweenthe Right and Oblique Aſcenſiens),webaye. itchere 
beiore qur Eyes at a View, as.being that portion of the Day's 
Parealle] whichlyes hetween the Sun's Riſung ar _ and the 
April at 
Ky 5, and {ers near 7« We, may canclude that, the yy" we | 
nal Difference is boyt134-,Dogroes, for -x 5. make anchour.. Bur 


it you wil be exact, [0 23.the Stirs f: | ; 
Point, where the Ts EY ſers, pay rs 


at. whe and when it cats. >} 
tors Fogg there the Degrees from. the ſaid Sering to = Lok. 
Circic, and ail is done. Thus then you ſea, that;; when, we 

D 2 | know. . 
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Conſiderations 


orthern Declenſion, or ſubſtraQting it in his. 


The E. N.D of the firſt Seftion. 
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Sror. II: 


Of the Operations that-concern Geo- 
NO: ot oe MHA * ik 


Aving given-you: a ſhort account of the Operationr imme- 


diately relating to the Swr, 'without refleQing npon any | 


part of the Earth, buv that, on which we then tant, wee'l now 


deſcend tothoſe that concern Geography, where you may have 
a view not me all Comntrics, as to their Situations, Extent 


and the like, ſee at one glance when you pleaſe, ſeyeral 
other things appertaining to them worth the inoving z as; What 
a Clock it 15 in * place mey z Phat People are Riſing, 
who are going to! ed, and who to' Diner 27 asalſo, where it «x. 


they have no Night, where no Day, with divers particulars of 
the ſame nature, which were theught.by many. formerly not: 


i" 


performablſe out Magic. 


56 Cho Deſcvipt-afid wile of the Englith Glove. $2 © 
—  ————  — we | I... C A $8 
know the Aſcenſforal Difference we have rhe tittie of the Sims* | | 
Rifoug and Setting, for it is but adding ir to 6 a Clock,. if the" * 
Sun" be in his N 
- Somthern, 
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That our Inftrument is Es. no body will (I dare * 


ſay) doubr,-it being the Terre 
Operations) it may be perchance uſefal in this, that all. Coxn- 


tries are here more. obvious, and conſequently mare- cafily 
found_gut-than in any common Uhiverſal Map or Globe. Not : 


bic 
al Globe, 'and conſequently © 
the Epitome of the very Earth it ſeIf, and befides irs many other 


aL; 


B 


do's it a little to it; and fix the Pcfition and Order © 
of the faid Comntries in our Memory, that not only the Divi- © 


Sons ard Subdivifoons of the Earth are (by our preſent Dire- ' © 
Qions)clear and diftinR, as far as this ſmall bulk can afford,but: ©: 
freed alfo from the uſual crowd of Towns and Places, very | 
ofren neither. of Noete.nor Uſe, unlefs. for DiſtraQon. -_ : 


+ >. The Peſcript.and Geof the Engliſh Globe. 
che butinehs of a Terreſtrial Globe, is to repreſent the fitwation 
of famous Regions and Provinces, and how they are diſtant each 


; from the other , 10 ſhow us alſo where the late Diſcoveries are , 
= Where more mas charceto be made ;, what proportion any Place 
4 bears to the known Parts, or they to the whole Terraqueons Maſs. 
; Theſe (1 ſay) and the like, are what a G/obe is properly ro | 
* _ repreſent, for{mall and jncorſiderable Places ought nor to be 
: there, as being the chief Obje& of Chorographical and Topo- 
Z'. grapbical Charts, to which the curiousare to recur upon Occa- | 


+ lion. 

As for the firſt or gr and Deviſion of this Globe,to wit, the four ry. g,,,4 n;. 
Quarters, their names are in the midft of them in re- viþ;»s of cbe- 
tmarkab)e-Capital Letters; nor is there any trouble about their Earth. 
Bonnds, afcer that that joyns Ezrope and Aſia is confider'd; 
for bating the little Iſthmus made by the Afedijterranean and 
AMeare rubrum (which contains the limits of Aſia and Africa) 
there is no part of the ſaid Quarters, which is not ſurrounded 
z by the Sea. For the ſeparation then or Boundary between 
2 Emrope and Aſsz, it is a fine black line, that beginning at The Bo:nd.-- 
Z the mouth of the Tanais, runs up the Stream to Txia (lituated ?7 Fetween 
5 onits moſt Eafterly Fiexure,) and thence going to the rareſt Europ and 
- Banks of the River Oby , accompanies ir till it falls into the *'* 

: Northern Ocean, This ſay is the ſeparation drawn by me, 

and 'not from Txia'to the mouth of Dina at Arch- angel ; 

T for fince there are (as to the Queſtion jz hand) different and 

| various Opinions among Geographers, I follow the rather : 
this Deviſion than any other, ſince it contairs- almoſt all the 

x vaſt Dominioos of the Ryſſian Emperor, and fo makes him as it 

were an intire Exropean Monarc. 

. The Dev:fr9n of each modern Comntry from the other(which -. \... . 

ave all their Names on them in ſmall Capital Lercers) 5 alſo —Sary noe 
a black prict line, and that you may have a gliwps al- dern Country © 
ſd of cAntient Geography ,” I have expreſt ſome of the Fom the tier - 
moſt confiderable old Nations and Empires, by Prick: Lines of Th, 4,cieut 
ſeveral colours (as the direions on the Globe it ſelf ſhews you) L:mits of ft 
ro amplify or contra@ their Bounds, when they agree not with v-7a/Nat1vr5.. 
the preſear Limits; bur as for Cities and Towns, there are (as Y 
I ſaid) but very few of any fort ſer down, for in all the / fland | 
of Great Britain , we mention but Londes and Eidinbar, h, be- 
{des a Port or two, in which propprtion we procecd all along. 


Thus % 


OOO ON O02 UH Wb 7 A AI be ths ont 


mY 2.2 


The Deſcript. and aſe of the Englit Globe. 5 x. | 
mM " reel | 


% 


Tius having acquainted you with theſe few Prelimimarics, weel 
row, After you have a little confider'd the Names cf each Coun © 
try, and how they all lye from your Zenith, where you are e- | 
rer ta ſuppcle the Comntry or Place to be, which the. G!obe is 5 
made for; I ſav, we wiil now, after you have a little confide- 
red theſe things, fall upon the Operations, an Emplcyment come 


monly much more diverting and pleaſan than Speculation. : 


OPERATION 1. 


How to find the Diſtance between any two places. © 


F the Queſtion be (for Example )- berween Conſtantinople, 
and the *Place you dwell at, '(which we ſhall for the Future 
ſuppolcſtill ro be at London)Draw your Srring from the Zenith 
ſtreight over (onſtantinople, and bavirg mounted your Bead 
thither, bring ic to the Meridian, or Quadrant of Altitudeand | 
it willlye (counting from the Zenith to it) on the 24 Degree, * 
cr ther ts, | which multip,y by 6o (the number of 7 
Miles contained according to he Common, Account in each 2 
Degree) ſhews you that the Diſtance required is fome 14409 
Miles. But if it be demanded how far it is from Conſtantino- \ 
ple to Tangier, i.e, from any other two Places, when neither © 
lye under your Zenith, then take a' pair of Compaſſes, ard * 
lacing one Foot on the fixſt Town, and the other Foot on the : 
ecand, find (in the Meridian, e/Equator, Horizon , or any + 
other divided great Circle) the Number of Degrees between the : 
Feer, which making about 31, amounts ro near 1860 nvles. = 
Or it you haveno Compalles, fix the looſe or Plummert-end of 
your String with your Finger on Tangier, and drawing the reſt 
of it ſtrejght over "oo enepe place there the Bead; and if 
you we: that diſtance in any of the ſaid devided Circles 
twill give you theabove. mentioned Degrees ard Miles. 


& 


A Table of re- And here be pleaſed ro remember that to free you from Mul: . : 


ducing D:+ 


grees mito 
Miles. 


3 
tiplication in Re;ation to Miles, T have crdcred a little Table. ® 
to be plac'tin the vacant part of the Globe towards the Sourhery | 
Ocean, where you may find frcm 1. Degree to 20. how many | 
Miles any number cf Degrees give ; but if your Cueſtion con- 3 
cans 2 


Sr Ye" ag 


—_— 
" 
Gb 
B. 
0 
[0 
yz 
- 
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rains more Degrees than are ſet down; 'as for Example '31. 
you arc only to add 660. (which you will ſee in the Table is che 
rallue of 11. Degrees) to 1200 (the value of 20.) and the 
Sum Total makes 1850. Miles for the required diſtance. In 
this manner you muſt operate in other caſes. _ 


Tae Table of Redation isto be in the following manner. 


1 =-= 60 11 ----= 660 

2 ---- ' 120 $3 oc 

3 --- 180 13 --=- 780 - 
4 === 240 | 14 ---= 840 

yn—_ 00. If ---= goo 

6 ---= 360 16 ---- $960 

7 ——- yo 17 ---- 1020 4 
3 =: | 480 - *- 48 ——__ 

= oO—m— | 40 19 ---- 1140 F 
10 »---' 600 20 ----= 1200 


OPERATION 0. 
How to find the Latitude and Longitude of any Place: 


He Latitude of a Place is its neareſt diftance from the £5 What the 1.4- 
qnaroy ; It "therefore you' would know 'the Latitude of, #it1:dt cf a 
( appote )Conftantirople, draw theString from the Pole over the —ompby my 
{aid City, and placing thereon the Bead, bring it to the gra- i 
dual deviſion of the Colnrus AEquinottiornm,or 6 a clock Hour 
Cirele, and'it will ye on the 43 Degrees, and about F minutes 
more, for the Latitude required: 

' The Longitude of a Place is the number of Degrees ( rechon'd Phat theLojs. 
E aft wardly in the Equator) from the grahd Meridian to the 791ds 1. 
Honr (rele, or particu!ar Meridian that paſſes throuch "the 
Trace required. Of SIP 

As for the ſail Gravd or General Meridian, 'tis that from 0 the Grand 
whence we begin our Reckoning ; and fince it marters-not (as Meridian, 
you will plainly ſee in the Memorandwm of the third or follow- 
ing Operation) where we commence, to wit whether from the 


Ae. 


on TSA Lo %: ot ig 2 _ 


: Of the moſt 
nated Places 
where Att- 
thor's have 
plac't the 
grand Mer i- 


; atan, 


Where we fix 
aur Grand 
Meridian. 


of any place, 
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Meridian that runs thro' London,or that thro* Paris, Ryme or 
any other place, if people be acquainted with ic before band ;; 


1 ſay, fince this.is fo, what wender is 1e,(there being ty reaſon 


of ſome accidental Proprieties and Cauſes infinit fir Places) if 
Geographers and other Learned men quarrel in the Aﬀair, and 
earneltly ſtrive ro haveche Prerogative granted that (ountrey, 
which they are pleaſed to my 
Of all places, the Heſperides, Azores and (anaries,(by rea- 
ſon of their Weſterly Site, or the pretended non-variation of 
the Needle in ſome of them) have had the moſt vogue; but 
ſince each of the ſaid Piaces make not one but many /ſles, they 
aftorded new occaſion of Diſpute ; for among the Heſperides, or 
I/l:s of (ape Verd, forme would have Fego tocarry away the 
Bell, ſome St, Nicholas, butothers St.Fincent, as appeirs by 
Hondjua's Globe. Now Langrenixs, in his, begins from St. 
Alary and St, Michaet in the Azores ; chr ſonixes in his Uni. 
werſal Map, counts from Corvo and Flores, whereas the Learn- 


ed Dadley (the late Titular Dyke of Northumberland) gives the 


honour to Pico, and has as much reaſon for ir as the reſt. 
Nor is there leſs do about the Canaries, for the French fax it at 
Ferro, ſeveral of the Hul/anders at Tencriffa, and many other 


" Nations at Pa/ma, which'is the Place I wonld willingly choole, 
(fince. the great Prolomy thought fit ar laſt ro aflign it there) : 


were it as convenient for my, preſent purpoſe as St.Yncens.. 
'Tis St. Vincent then I here pitch upon for this Meridian to 


ſe throu?, becauſe it diflers in' Longsrade from London within 
tes than 20 Minutes of juſt 3oDegrees,or 2 Howrs, ſo that the 2 
a (lock Circle will repreſent ir (within almoſt a Minute in time) | 


without need of drawing a Particular one, and the ſaid AMeridi- 
au is (as I told you in the beginning) avs. Ea from the reſt 
by Pricks, which being diſtant from each other a quarter of aDe- 
gree, are uſeful on ſeveral occaſions. 


H Having thus fixt our Grand Meridian, or firſt Longitnde, 
_—_ that of other Places follow's with eaſe; for if you would know - 


the Longitude of Conſtantinople, draw but your-String from the 
Pole over it, and it will cut the e£quator neer the 62. De- 
gree ſox the Longitude required, as you may. readily pergieve 

y the lower little £quinoial Figures, | ys.” 
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How to find out any, Place, the Longitade and Latitude be- 
ine given. | | 


JH Operation, is not only uſefull for 'the finding our of 


'L ; Towns exprefs'd on the Globe, when you cannotigueſs 
whereabout they are fituated, bur allo for. the placing them 
cruly in caſe they ſhould chance not to be ſet down. Sup- 
poſe. then Conſtantinople were. the Town ſought for, and that 
you. found its Latitude to be 43 8. 5". and Longitude G1 8. 46 


have nothin 


the help of 


in ſome book or Geograpbical Table , I ſay ſuppoſing this, you 
| g to do, after having mounted your Bead (by 
& devided (ol#ru:) 43 g. 5'. above the e/Equater, 


but to move your Strivg on- its Nooſe from the Pole to 


G1. 46. in the ſaid Equator, and 
under your Bead, and if (in caſe of Omiſhon )it ſhould nor, you 


, 


ay then if 
| a lace. 


(onſtantinople will be juſt 


you pleaſe marke itout your ſelt, for that is its ex- 
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But by the way, iffthe Geographical Tables agree not with 4 Memoran- 


the Longitude of your Globe as telling you that ('v. g.) Conſtan- dum: 


t5nople has but 54 8. 36, you arethen ro look from whence the 


. faid Tables begin, and finding their Commencement , ſuppofe 


at Palma, and that Palma (according to the former Operation) 
hasby your Globe 7 8. 10'. of Longirxde,you muſt add this num- 
ber to your Tables, and then you will agree, + 


To find the. ſuuation of 


-- 


OPERATION IV. 


Poſition, or Points of the Compaſs. 


D 


'E 


Raw the String from theZenith over,y.g. 
HY "will cut the Horizon about 5 

. ward, for thetrue fituation of the (aid 
tion, according tothe Points of the Compaſs, - 


ccs 


own 


any Place according to the Angle of 


onſt antinople,and 
EbS Eaft- 
from your Habita- 


OPE- 
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— — — — 
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biſcourſeof o 


Choy, 


fnd our the very ime wired Do _—_ 


os one may qui 
 byany other macans mera ae atforafy ar 


Tofind in what Clime or Parallel any Place lits. 0 
Particulars to be confider'd ; and firſt what a 


Is; nd, is By thing to conceive, fince moſt 7 
== ernal Equinox our Days not only exceed 11 
Jn, Ao that every ueerer Countrey to the Pole __ 
th than the Remorer': Norate there m 
at when our Days (that live'6n this fide of the 
theirson the other fide decreafe proportionably, : 
when hers encreafe ours decreaſe; fo that no People are at 
a Conftancy, but they that dyell exaly between both Poles, | 


YpkRkdtto. v. 
Be we can here well come to Oprration, there are 


NE $I EO . 
on LA 4 - EE EY 
PEI © RAE Bb 


CA EP 856 
s 


to. wit under the juator. This Diverfity was thought 
by the Ancients a thing fo fic to be known, that the x icaney, 5 
Devilion of Inito Climes, ſo tharasTo6n t k 


rhe £ 
y (befides the fond R ; 
concerning the Temperament of the Air,Ing - 


4D the levigth SO of its longeſt Day, and, i end 
__ any _ Pltice 'Exc ed or or, wn of equi " 


Be apple he the Rn. N, erthern-Cliwe were: » als” 6yer all the - | 


inator, W ly is I \- 

ho and 2; wo th ine I ours, and 6 _ 
on towards the Pole ourly neretmetic, whar- «i "+ 
ty could were be e]y the be Queſtion when we 77 
once know the the longeſt Dayto - 
den, 
ſhould ſcem to aſſert, tharrhio,Dohiſion is wſeleſ1, 4 : 
Fo. to fond the >" ts Day as the Clime , whereas, were ho ' 
Ek « Memory would as ſoon : 


plug nawa bye ae _ a fas Ay {Egg gh - | 


Eefald can bein b 


whether it be 


- | 
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Clime 


"A Clime then (generally ſpeaking) is a ace contained be. What a 
tech two Citcles Parallel to rhe Equator, having the Plages 
thro' which they paſs differing (as to the leugth'of their longeſt, 
Days) half an hogr ; and this ſpace takes the name 'of Chme 
from Kxiruy Inclinare vet Defleftere ; for the greater our De- 
flef;on is from the e/Equator or Right Sphere, the longer our "RW: 
Summer Solſtitial Day will be. Nor werethe Antients con- mh hand 
refit with this large Devifion of the Earth, but fubdeviged ic ins * 
© Pargllels, ſothat Places —_— quarter of an Hour, were 
reckon'd to be under ſuch and ſuch Parallels, which ſome call 
Artificial (from their relation to the Artificial Day) to diſtin- 
guiſh them from all others that occur. "= 
As for the Antiquity of Climes, *tisimmemorial; nor conld 0/4, nc. 
there be many in the begining by. reaſon of the ſmall extent quity and 
of the known parts of the World; For tho” Prolemy reckons a= Pumber of 
bout. 10, that is to ſay 2.1 Parallels, asmaking them to reach as ©9* 
far as Thule, yet Homer, Ovid and other Poets, ſopoſſels'd 
men with the Tarcy, that from "the Cjmeriavs Northward, 
there was nothing by * reaſon of rhe hideous vapours and ex- 
halatjons, But a dubjous and creperous light, that 'even 'Pliny, 
and after hitn the Arabian infilted anly on ſeyen;looking on all 
COqperihs that layfarther as not worth perchancethe taking nc- | 
tice of, | | 
 Asfar the ſeven in vogue with them _ mention'd alſo very Of the 7 com- 
penny by our Countryman Secrd-boſes (whoſe credit 79nNorebern 
and great Repute has perchance not alictle kept up their Fame Ciomes. 
among the Moderns) they were, Dia-Meroes, Dia.Syenes, 
Dia-Alexandriai, Dia-Rhodon, Dia- Romes, wer ay 1 
neos, and Die-Ripheon, being all names made by the Addiri- 
on of the Greek Prepofition 4a (i. c. per) to. ſome remarkable 
Town, River, or Plgce, thro! which the middle of each Clime 
paſt ; fo that the middle of che firft went thro” Ateroe, an E- 


Ns "thiopian City on the Nite, where (according to ſome) Qgeen 


Candace Reigned, the ſecond thro* Syene in,£oppr, lying juſt 
.under the Tropic , the third thto? ext, oh Garth 
9” * ; the.ſixth thro' 
ed ieper by. the feb! 


the rnouth of 'Borifthenez, row 


. 


"and'rhe other Triiabitagts ; "and che fevedth and laſt thro the 
 Righz.a, Hills, part of which lay according'ts their account in 
\ | : | . f E z $7 b ! 2 > L991 'or 
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or about, the Latitude of 5o Degrees, and conſequently cor- 

reſponded with the Cimerians. h "__ : | 

Of the > S2u- _ "Twas here then that Alfraganm and other eFrabians ended 

tbern clme?. Northwards, who beſides ſeveral ſmal particulars, err'd not a 
lictle in making Rome and the Foriſthenes only a Clime aſun- 


"der, when as their longeſt days differ at leaſt an hour. And. 
as for the Southern C/smcs (to wit thoſe on the other fide of the 


eEquinottia!) they. thought fit-ro conſider them , buc not | 
knowing what: to call them, as being ignorant (for the moſt 
part;). of .the Places. they went through, they added 'Avri (i. e. 
Contra) to the former Denominations, ſo that making Anti- 
| da, Heroes ſerve for the firſt Clime, Anti-dia Sjenes for the 
* "fecord; they procooted in the ſame order with the Reft. 
2y-the- mid» __ But.now before I end, I ſhall endeayour to ſolve a difficulty 
dle of the frit; hich ſtarrles not a few, viz. how it comes to paſs (ſeeing the 
cy ry 3* Climes are ailigned. (as. we mentioned) by the Anticnts, to know 
Fug 49: thelength of the Summer Solffitial day in every Country) that 
: the m-ddle of the firſt (lime (which.in rigour ſhould lye no fur, | 
ther-from, the «/£quator, than to.encreaſe the day a quarter of. * | 
an hour) runs over AMeroe, where the Exceſs is at an hour. | 
I anſwer, the eAntients, deeming it more equal that the mid- | 
dle of the Cl;me, and not the end of it ſhould be the Point 
where the half hourly increment was to begin, faxt the Terme 4 
wo, not in the e/£quator, but a quarter of an hour further, and +} 
- ed py probane (which ſomenow think Sumatra). mas the ! 


Ly 


place where Prolewy commences all his Climes, making thereb 
the middle of his firſt ro paſs per Simwm Avalitum or (Mouth of | 
the Red See) and the middle of his ſecond per MMeroen;, But |} 

the Arabiens, thinking that for ſeveral Degrees from the e£- 

quator all was either Sea, or ' (by reaſon of, the Heats) (care: 
Habitable, or. elſe jadging it for their Honour, to have their 

own Country, in the firkt Clme, began half an hour beyond Ta- 
grovens, and ſo Dia Meroes,-(tho the Days are there 13 hours | 
* Jong) leads the Van in their Catalogue.. . 
How the firſt. Theſe few things premis'd, I ſhall now ſhew you the way.I | 
Girele of Low: taketherein,. which L-chink in_all reſpeRs clear and ready. 
gi! 4 Vile, Labs th primary rele of Langtuipro ve the. Circ 
the Climes, particularly appropriated to this ufe, being devided and mark*t 
according tothe true diſtance. of each:Cl:ye from the other ;. 
and asto the place where they commence on our Globe, I rather |} 
; fol-. 
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{ollow Prolomies Aftronomical than Geogrephical Method ; for 
(beſides the aforementioned exceſs of the <Arabians ) ſhould we 
begin but a quarter of an hour from thee Equator, it makes a 
great ſpace of the Earth, viz. from Taprobane to thes/Equater, 
| fobeinnoClimeat all; and whichis more, it cauſes a little con- 
fuſi>n, when' the leagrh of the day is greater in every Clime, 
than what "the ſaid Clh:me can juſtly challenge, according to its 
Rank and Number ; I ſay, as for, the place where the Climes 
commence, : I rather follow Prolomies Aſtronomical than Geo- 
graphical way ; and therefore beginning at the very Equator, 
my firſt Parallel {or middle of my farlt (!ime) is ſuppoſed to 
run over the places that enjoy 12. hours and a guneng of Day, 
and the erd of it (noted on the primary Circle of Longitude or 2 
a ClockHour Circle with theFigure I. )over the places that hare 
I2. and ;; and thus we newark | co the Polar Circles,to wit,where 
the 24th.Clime,or 48th.. Parallel terminates,{o that fromthence 
wecome to the Dev.ſions on the ſaid (cle of Longitude > which 
ſhow where the days are as long as an ordinary Week, where as 
long, as a 44onth, and where: as tio, arriving at laſt at the Poles 


themſelyes, where therc is aconſtant half year, of light, and as: 


much cf Darkneſs, And to give you a Remembrance of the 
Names of the aforeſaid 01d Climes, -atd that you may -alſo ſee 
without Calculation or Trouble whererhe Ancients p ac'd thery, 
T have ſet down.the firſt $yIlable of their names (as Mer, Sy. 
11. &c.) according to their reſpefive Latitudes, * 


£ 


To find then in what (me any place is (v. g. Conftntingple 
you are only to draw your String from.cthe Pole over that ity, 
and mountinz up. the Bead thither, to move itto the ſaid Pri- 


mary Circle of Longitude, and twill lye on the Clime ar Par ale! 


required. But if you would know what places ate;(ſuppoſe ) 


uncer the 4th. Cling, throu'out the World, z. e. what places have 


their longeſt day juſt 14. hours; Fix the Bead.on the 4th.(lime 
and moving it on its Nooſe from the Pole round the Globe, you 
may.conclude that every place it paſſes over,has the [Sn exaQ- 
'ly oy above the Hor,/2.0p, when the days are at the Tongeſt ; 
and in the ſame manner you mult proceed on the South of the 


e-£quatorto find the Countrys that lye under the 4th. Southern: | 
Chime, In ſhort, here ye bave, beſides (what has been already Of the ine-- 
faid) a viewnot onely of the ſtrange inequallicy of the Climes, nary of 4hs- 


(.elpecially between the firit and'laſt) bur alſo of their exa& di- 


ſtance- 


To find in 
what Clime- 
anyPlace lies.. 


" —_— — —__ OD 
{tance in Degreer, and ectlequently in Miles, by help of or 


*p22.23, Table of RedyQon, mentioned in the firft * Operation of 
Sefton. THE Ee. * os 
Of the 5 But ſeeing we are a little fallen into Speculation, *rwill not 


be, perchance, improperto preceed yet further, and to corſider 
here, as in a ratural and fit place the. Bounds and-Terms' cf the 
five Zones, ſo called from Zavy Cirnyelum as exclcling thewbole 
of the bounds World within theit reſfeRive Di ris; *Tis'with* the Torrid 


of the Torrid one we'l then begin, whoſe Bounds are the two Tropics, ſo that 
Zone , which the Djiurnal Parallels not only remarkably diftinguiſh' it from 


contain! the 1 eother Zones, but ſhew why the ſeveral Inhabifanrs within 


_—_ this ſpace were called by theAnciens 4 MPHISCTIH,e, 
Viringue ambrati,ot men thathad-two fhadcws , from 'Auz: 
utrinque & Exia Umbra ; nay, by. the ſaid Parallels you may 
find whea the ſhade Will. change arid be differenr; For, fince by 
the Nos or Traces the Sun (as we often hinted) paſſes from. 
Tra ic to Trop:c, *tis evident that ſometimes he muſt be on the 
Noe and Torvetimevon the Squthſide, of all rhar live here, 
To find when Which muſt thenneeds alter the ſhadow. And as for knowitig 
ebe ſdade the time of this thatige, weare only ro. confule the days 'of the 
changes Pr \Conth on each Parallel,for that wh 


here. 


| h paſſes over the Heads of 
the propos'd Inhabitants, ſhews that ſrom that-time to the x 
of Zane(or the Sun's coming to {'ancer)and ſo till he comes again 

to be Vertical, their ſhade will be full Soxrh at noon : .whereas 

'from bis {aid Vertical ſtation to the 11. of Decemper (when 
that he enters into Capricorn)and fo till he comes again co them, 

their ſhadow will be direaAly North. - 

- Of the From this Torrid and hot Reſidence; we'l now run to the 0- 
bounds of the ther Extream, viz. to the two Frozen Zones, which lying from 
Noe Zone? each Polar Cirtle to the very Poles themſelves, are ſufficiently 
which con: Aftinguiſh'd from the reſt DUE © PM 

' riſeis. | Naw fincethe longeſt day within theſe Limits is 'at leaſt 24. 

bours in length (as we ſhow'd you even now 'in treating of the 
Climes). and ſince the Sun in this ſpace of time, compaſles the 
World, it muſt follow that here he runs round the Inbabitants, 
which gave the name of PERISCTIT to them, that. isto 
Of the ſay Cirtxm Umbrati, or ſurrounded with their ſhadow, from 
bounds of the au (ircum & tic Umbra. S056 hr "anda, 
Fac wel *As far the tivo remaini Zones, they are the Temperate 
contain the - ones,bounded by the Trop;c”s and Polar {ircles : Nor do the In- 
Hereroſcij. habitants 
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babitarts of this moderate and moreexcellen poſition want'an 
appellation from the property of their ſhadow alfo ; for never 
having the Sus bat'on one fide of them (as ſtil] ſerring before 
he gets round) and unable to paſs, as he could in the Torrid 
Zone over their Heads, by reaſon he has no excurſion beyond 
the Tropics) it maſt nceds follow that their ſhade who live inthe 
Northern Zone, will ever fall North, and theirs in the Soxrhery, 
Sauth ; fo that they were called HETEROSCTH, 5. e. 
Mabentts alteram ſolum Unbram, or People having but one 
kind of ſhadow, from ir & alter & (,xia Umbra. 
So much thenfor the (limes and Zones, together wich their 
= ne POT and now we will proceed to the Operations 
tanat fonowW, 


OPERATION VI 


To know what aClock *tis at any timexin anyplace of 
the World. 


þ apo is no Operation perchanee in the whole Treatiſe Firſt way. 


more 4iverting and pleaſant than this ; nar ſcarce any 
more readily perform'd after a very 4icthe RefleR&ion, even in 
the moſt difficule-Caſes. Fogghaving 'Compos'd your Globe, if it 
bethen' 1 2, aOtock with you che Randing F7owr {roles or Ae- 
rigians already deferibed,; will (by the Commer or-little Figures 
whichlyewithin or upon: the Rowan ones, tharfurround the Po 
fer Circtes,) ſhew you exaltly the Howr,iwherefecver you caſt 
your Eye., That isto fixy, that 'tis advutt 2-of rhe Clock at Con- 
Suntinopte,13-ae A oppo; Fe. But now, if irbenur 42 zvichyou;but 
£vig. ) 3 id the afternoon}! whoviqou defire' 207 know che:then 
hour at Conſtantinople, add the ſaid z a Clock to the Figwte&, 


| _  whiabyou feeilpts, av T how/ rmhervion'd onthe Pifergdiah or - 


-FowrCircie, thatrunsneartharCity:) and twill rell yog that 
NisaboatpaQlockthere oy ane; 4h wult aby te ,'un- 
Jelqthe timeofiie Day with you,and:the Figarethar lies pn the 
Mevich av of the piare in wake 2 - greater (number 
than. 39; for cheethobloar [perm batman reeains above 
-$25- ns for Bnample, (Pitbe\13 with you, rhen! this with-2, 
4-7, -aboBigure-near the Bierinlacy of ( enſtanrinople) "making 


. : i > 
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13:49 but caſt away 12,and you may .conclude it there 1 inthe 
Second way, +; Therearc) ſeveral other ways of perforwirg this Operatien; 
as finditig. the Difference of Long rmde between you. and the 

Place in Diſpute, and ſo adding . or ſubſtraQing -it- (as- need 

requires ) rom che expe ary ts Day, Or $/le by calling 

. K always 4414. 4ay,there wherethe Hor Cirete tnat ſhews your 
Fs op we cimepl the Day, (which by.our Example is oy che 
Afrernoon)-.crolles, for by counting, from thence ito. the Ae- 
-ridian of the Place in queſtion, eicher forwards or backwards 
(a$1,2,3,4,0T 11,10,9,8, &c.) accordi: gs the ſaid Place lies 

Eaſt or Well from 3, and all is done ; I ſay there are ſeveral 

ways to perform this Operation , but ſeeing the fuſt is-the 

moſt clear and expedite, I ſolely inſiſt on it : and now be- 

cauſe you may opera unning, Over with your Eye, the 

whole Globe, arid 'confide nd how one Situation or Country 

differs from another in time, 'twill not be amiſs to rell you that 

there are 3*Plaves, that have more particular Relationto your 

Dwelling - age mrageor "ax" any other. W 

| Perie- The firſt is that, which lies oppoſite to you in your own 
Y m— i Paralel , whoſe Inhabitancs x2 called: by ol, Antients 
PERI-ACI, or Circumcole,. from wu Circum & nia habito, 

and though by the Ward, all People are: comprebended that 
dwell any where .in the ſaid P agaite!, yer Geographers com- | 


Theſe then live .in.the fame Zone and-in the ſame Clime, and * 


caſt the ſamekind of Shade withiyot: :Theſe enjoy-your pro- 
portion of Heat and-Cold, your Seaſons of rhe Tear, your En+ 
creaſe of Day: and Nights, and in;ſhort all things elſe of this 
kind, {ſaving -that your Hears are oppolite ;. their fix in the 
Evening being.your-dix in the Morning; and. your Noon thele 
| | #1 03 Þ5Is 5 D's) 587 bb 5. oaninyns,) 38 1954 
@f che Ante : The. Second Place lyes under; your yery, Meridian, 'Ori12 
ch. lock, Howr Circle, which makes: your Hoxrs and theirs the 
ame,but by being 518 39:00 the other-fide of thee/£quator, 
it happens thattho you-all agree-in. rhe 'T ent of 
Z 0nes,; nuambe Chan ;: ith. the Caſting a »: on. one fide 
only, and.the like,; :ycttheisu Zone and dm are Soarhers, 
their Shade falls toward that Foley itheir pots gjour Win- 
ger; and (your Sprong their-.cLwryory ;:; {a.4has: fromnhis.corm- 
P trariety 
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trariety they are named ANTeACT or Adgverſicole from rn 
corrra, & uv Habitoe | TER IPL wi_e 6 . 

The Laſt is the Nadir, or Point'on which the Globe ſtands, 
whoſe Inhabitants are called eANTIPODES,. i.c. oppoſita ha- 


 bentes veſtigia, or men that walk Feet to Feet with you, from 


"Arr Contra, & Tleks Pedes. Thele imply (even by the vulgar 
acception of the word) the height of Oppcſitionz and firce 
they are the very Anteci of our Perieci, participating thereby 
of whatever was oppoſite to you-in either of the former Pla- 
ces, it is no wonder that you enjoy together neither Day nor 
Night, nor Seaſon of the Tear, nor any thing elſe of this Na- 
cure. - - | 


OPERATION VIL ; 


' To find where "tis Day, and where 'tis Night, all the 
World over. | 


or 4 Jour Globe, andall People that live in the i/llamina- 
ted Hemiſphere, enjoy DAY at that Moment; and all that 
live in the Obſcure One, NIGHT. | 

OPERATION VII. 

; ; = | L #1 Tok ; : \ 
To know where at that Moment. of time the Inhabitants 

enjoy nothing but DAY, and where nothing but 

NIGHT ; | as alſo when the DAY and 
NIGHT wil be thus perpetual in ' 
any place ſubject to this Alteration. 


_ 


| om wth your Eye an Imaginary Circle about the ,;;,,. eding 


Tllaminated Pole, its Radius being the Diſtance from the have no 


{aid Pole to the neareſt part of the ſhade of Extuberancy, and Night, and 


all Places within that Circle will have then no Night, and all #2*7e no 
places within the dark Circle of the like Radius, found the ob- 2* 


ſeur'd gr obumbrated Pole will have thenno Day: Now it you hen "rmill 
defire*fo know, when 'twill be in this manner perpetual Day cx &* PP petal 


6 K: Day or Night 
Night, at any Place between the Poles and the Polar Circles, 3 _- 


F ( for 
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' (for you know 'tis never perpetual Day and Night any where 
elſe) you have nothing to do but to meaſure with your Sering, 
or (ompaſſes the Diſtance between the Place requir'd and 
the next Pole, which now for Examples ſake, we will ſuppoſe 
the Northern Pole ; wor fe have nothing to do, but to mea- 
fare this Diſtance ; for placing one end of your String, or one 
Foot of your Compaſſes on the Interſe&ion of the Meridian 
and the e/£qnator, it you obſerve what Northern Parallel the 
other end of inc String, or Foot of the Compaſſes ( extended 
at the aforeſaid Diſtance) touches, "twill ſhew you by touching 
(v. g.) the Parallel mark't with the xorb. of April, and 12th.of 
Tabs that it begins to be on the ſaid 10th, of April, perpetual 
Daz there; and fo continues until the 1 2t4. o fl Now if 
you meaſure from. the hefare mentioned Inter{eRion towards 
the Southern Pole, and find the End of your String, or Foot 
of the Compaſſes to touch the x 3th, okOttober, and gh. of 74- 
naar), *tis certain that from the ſaid Day in Ofober to that of 
Zannary "twill be perpetwal Night there, and conſequently from 
the 12 of 7xly to the 13th. of Oftober, the Days and Nights 
ſucceed each other after the ordinary manner, 


OPERATION IX. 


To find where the Sun is Riſing,and where He is Setting 
p all the World over. the 


(Os your Globe, and _ conlider'd the Confines or 
Extremity ot the PREGEEDING and FOLLOWING 
Shades of Een: you. may conclude that to all the In-' 
habitants under the firſt, the S»n is Riſing, and to them under 
the Second, that He is then Serring, 
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OPERATION KX. 


T4 find where the Sun is Fervical at any time, i.e, what 
People have him juſt over their Heads. 


TH E Sun is always ertical to thoſe that Iye in the middle 

of the /Inminated part of the Globe,i.e.to thole chat dwell 
under his then preſent Plate in his Parallel ; therefore (as I 
ſhaw'd you inthe * firſt Se&ion) if you Compoſe your Globe and * op. 6. pag. 
hold up your String againſt the S#» from the Pole, till its 11. 
Shade paſles thro' the other, or from the Zenith, till it 

thro' the Nadir, 'twill cut the Paraile! of the Day at the Swss 
rrue Place, and conſequently ſhow you who they are, that 
have him then juſt over their Heads ; which happens (for Ex- 
amples ſake,on the 1 orb, of April,about our 6 in the Morning) 

to them that dyell about the middle of the Coaſt of Malabar. 


OPERATION KI. 


To know where they are Riſing, where they are at Dinner, 
where 4; Supper and where going to Bed all over 
the World. | 


FT Operation depends on this Maxim, ' That it is the ſame 

4 Howr with all People that have the ſame Longitude, that 

55 10 ſep, that live under the ſame Semi-hour Cirels, or Seam- 

Meridian, therefore as the drawing/of your Srring from the ; 

Pole, over half the illuminated patt of the Globe, i; e. over the 727% 7 

Sun's preſent Place, ſhows you that *tis Noon or Dinxer-tine of who wary 

with all that inhabit under the faid Srring, ſo the drawing it »ver. 

over any Place diſtant 6 hours Weſtward (i. & over ſo many where *tis the 

hours towards the left hand from the#/exnicat' point) ſhows time of Riſong 

where "tis then all the World over 6 inthe Mornmg, or Trane 1rbc world 

ro Riſe; whereas had you drawn it fixhours E iſtw ayel (i.e. to- ny W- 

wards your Right-hand,) it would have ſhown'you where *twas \,*** fi 

ſix in the Evening or S»pper- time, and faur hoats further (i.e. of the Wrld 
F 3 two over, 


d iſe of the Euglih Globe $2. | 


Where 'tzs two hours ſhort of Aidnight, or the point oppoſite to Noon) 


Hed-iime all ,, »» « ; 
the World on YPErE tis 10 of Click, or Bed-time. 


ver. 


+. OPERATION MI. 


How much any Pcople (if it be: Day with them) are paſt 
Morning, or want of Evening z, and (if it be Nieht with 
them) how much they are paſt Evening or want of Morn- 


ing . | 

T F. the P/ace you propoſe has a Diurna! Parallel that runs 
over-it, then lee what Pont of the ſaid Parallel the Pre- 
ceding ſhade of Extuberaicy cuts, and if you count the Howr 
Circles or diſtance in time between the ſaid Pont and the pro- 
poſed Place, *cwiil give you (it it be there N:ght) how much it 
lack's of Morning ;;. and the diſtance in time | ecween the ſaid 
Place and the Point made by the Following ſhade of Extube- |* 
rancy gives you how myeh jt. is fince, Evepipg. On the other | 
fide; if ir be 'Day thete, the Yiſtarice betwren the ſaid Place, 
and Poynt made by the Precedirg ſhade tells you how long 'cis 
fince Mornihg,and the Following ſhade how long 'tis fince Even- 
ing. Now if chere be po Paratelthat xun's oreror neer your 
faid propoſed Place, mount. your\Bead to it, and moving þ 
your ſaid Bead on the Nooſe from the Pole it will deſcribe a * 
Pareliel, and then you may operate as before. | 
1oe Reaſonor The Reaſon ofthe Operation is this; The ſpade of Extubes 
; urnp-. 249 rancy getting every hour in'the £quator (as you ſaw * before) 
+ EOS " fifteen degrees,*twill praceed.in the fame propartion on all Pa 
* Opcrao ſi:. rallels cover. which icpalles, therefore, it che Diſtance between 
L. 46.14. any Point\ in; the; /&qutreniand the F ollowing ſhade be the di- 
ſtance in time-oſtheſald Pojnr from Evening or Smn-ſer, andif 
the diſtance there berween any Po:yt and. the Preceding ſhade *' 
be the diſtance of theſajd Pont from ſorning or Saun-rifing, | 
it follows thatthe diſtance hetween any;Point in an. Egainetti- | 

at Parallel. and theſe two ſhades: of Extuberancy that cut it, ' 
muſt be alſo ic's-tyve meaſure or diftance, an fige both from 


Morning and Evening, | = mor, OPE 


"oy 
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OPERATION XII. 


_ To find the Sun's height in any lace,where the Globe ſhews 


tis Day, or his Depr:ſſios where it ſhow's "tis Nizbt; 
as alſo what People throughout the World ſee the Sun, 
at the ſame Height. 


| Qiroy on the 100f April (Having compos'd your Globe,and To find the . 


$un's height 


found it about 6 in the morning with you) you ſhould de- © pokes, 


Gre to know how high the Su» is at Rowe, as alſo all the Peo- 


ple that thzn ſee him at that, or = other determin'd height, 


Meaſure by your String or (ompaſſes, the neareſt Diſtance be- 
tween Rome and the ſoade of Extuberancy, and *twill give you 
in any great Circle about 22 Degrees for his Height there at 
that moment. AnJ the reaſon of it is, becauſe when the Sun x, Reaſen of 
(i,e. the Place where he is Vertical) is diſtant go Degrees from the Operation 
Rome, then Rome ſees him in his Horizon, and as ſoon as he 
gets above the Horizon (v.g.) 22 Degrees, his Rayes will illu- 
minate beyond Rome 22 Dcegrees ; for elſe there would not be 
always 9o Degrees from the Place where the Fun is Verticale 
to the Confines of the ſhade and Light, or utmoſt Extent of his 
Rayes; but the diſtance from Rome to tRE'nearelt part of the 
ſhade of Extmverancy, is the diſtance of his Illumination be- 
yond Rome ergo *ctis his true Height. 
In like man1er if it be Night atany Piace on your Globe, T, find che 
and you deſire ty know how much the Sw» is there depreſs d os Sun's Depre/- 
under the Hor52.29 - take the Diſtance (as before) between the #27. 


_ ſaid place,andthe neareſt Term of the ſvage of Exruberancy,and 


that (for the former reaſon) will be the required Depreſ- 
On. 

As for che finding out of all Places, that have the $#» (fup- To find all the 
Poſe 22' Degrees above their Foriz.9n, you are only to lay the Places, that 
Plummer end of yous String os Foot of your (ompaſſes on the **%* *9* 5:1 
middle of che- Coaſt of Malabar (where we now ſuppoſe the eve / wide 
Sun to be Vertical) and making your Bead or the 'other Foot -” 
of your ſaid Compaſſes to ” on Rome, deſcribe an imaginary 
(ircte; and then all People under the ſaid Circle will have 
| the / 


the Sun 22 Degrees high , ſince they are all Ciſtane 
from him like Rome ; and thus you muſt operate in- all 
other Caſes. | 


OPERATION XIV. 


To know what a Clock "tis with you,the Italian, Babiloniſh, - 


and Fudaic way. 


How Aftrone- W OU are firſt to know that as England, France, Spain, 


mers begin Denmark, Sweden, molt part of Germany, and many 0- 

ther Compu- ther Places follow the «Aſfronemical account in their Diurnal 

$ar30n of me Computation of time, with this only difference that the Aſtro- 
newers begin at Noon, and ſo go on from 1 to 24; whereas the 
aforeſaid Nations begin at Md-night, dividing the whole Na- 
txral Day into twice twelve hours; I ſay, as theſe Nations begj 

How the Ira. heir Account atMia-Night,ſo the [talians do theirs at Swn-ſer, 

lians. _— ro 2.4 without 1nterruption,after the Athenian mary 
ner of ald, 


| which is alſo now uſually obſervedia Bobemia, eAw- | 
ftria, Sileſia, &c. On the _—_— ſome Places in Germany, 


and particularly Noremberg, ſtill follows the antient Babilonias 
How the Ba.'OT Culdean Way, as com ing their 24 bours from S«n-7ri- 
bilonians. fing : therefore the difficulty and ſeeming Confuſion of coun- 


ting by either of theſe-2 laſt wayes proceeds from the San's in- ; 


conſtancy in its Riſing and Setting ; for when he isin the e£- 
quinettial our Globe ſhow's us the hour, as ſoon after their man- 
1d theB,. 2&T as our own : As for example, if you would then know what 


+ mr and 7. hour 'tis with you, the Babslonian way, Hold vp your String a- / 


ratian hour gainſt the S#n, and moove it on it's Nooſe from the Pole, till 
when the ſun the ſhade fall on thecontrary Pele, (i.e, look what aclock 'tis 
# in the #- the * ſecond Way, and where the ſhade of the Srring cuts the 


JO. e Equator, the Roman Figares there will give you the true Ba- 


bilon:ſh Hoxr. Or (which is all onc) ſee what a clock 'tis bv the . { 
* Op. 10. ſec. ſhade of E xtuberancy, or * 3d way, and finding the (aid ſhade to_ | 


i. p4g.14. fall, ſuppoſe, onthe g/a clock howr-circle in theu/Equator as the 


then true hour after our Evgliſp Faſs:0n ; do but caſt your Eye, 


a axrey - " on-the Polar Circles, and the faid g-aclock howr-circle, will cut 


wh2n the £n RETE atthe Roman Figure 3.10 that you' may conclude it then 


15 inthe &- 3 a clock the Babilowanway. Nor does the /ralian raanner 
quator, : m3- 
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materially differ from this; for 'tis bit adding 12 hours to the 
3 foundas before, and then 15 will be the true hour after that 


account. : / ; 
Now if you would know the hour when the Sx» is out ofthe 


equator (as for intnamgbe,co/ihs 1 oth. of April) confider the hour both the 
W ich/giving you at firſt ſight about one ſaid ways as 


Parallel of the Day, : 
hoxr for the Aſcenſional Difference, (asI ſhow'd you in the for- 


mer * Se&ion) do bur add this hour to the three found, as we 
now ſhow?d you, aud 'ryill give you foxr for the true Babilonian 
bour ; whereas if you fubſtra@ it from 3 (4. e, from the afore- 
faid 15,) you have/the true /talian howy ; and thus you are 
to proceed in all other caſes; Only remember thit when the 
San isin his Southern Declenfion the Subſtraion of his Aſcen- 
tional Difference gives the Babilonian, and the Addition of 


ir the /ralan box. 


Bur if you would have yet an eaſier way of performing this, 
conſult the” 1 2th. Operation,and the diſtance in time there from 
Day gives you the Babilonian, and the diftance from Night 
the [talianhogr. 

. As for the — they devided the day always into 1 2. equal 
parts, which they called hours, as appears by our Sawvionys de- 
: eAre there not 12 hours in the Day ?- therefore when 


the Swn is in thee Equator (as it happened about the time of #2 time. 
the Paſſion) this and the Babiloniſh way are the ſame, for then 
_ the 34. hour is g. « Clock with us; and our 3 #t the afternoon is 


their gth hoxr ; ſo that at 6 our way, or at 12 theirs, the San 
Sets, and the Night begins,which they alſo devided into 12 equal 
parts ; I ſay, this is the ſame as the Babi/oniſh way, when the 
S$*nis at or about the e-Equater, and confequently eaſy ; but 
afterwards, by reafon of the ſtrange inequallity of both Day and 
Night, the Computation muſt be troubleſom, eſpecially if we uſe 
Reauzion ( the common preſcribed way on the Globe) tor 
the Suramer days with us contain above 16 of our hours, andthe 
Winter ones not half ſo many, and yet both kind of Days are to 
be devided into 12-equal partsor hours; Nor were the fews. 
the only people that reckon'd thus, for the manner was in- uſe 
among the Romans,fas we ſe by Perfius his Drunkards, who, 
lay a Bed to digeſt theic Wine winta dum linea tangi- 
thr OUmbra, Nay the Greeks followed it alſo, and had Machi- 


nes or Clocks ( as Achilles Tatins tells us) which could (norwith- 
2k | ſtanding 
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the Sun 23 "Degrees high , fince they are all eiftanc 
from him like Rame ; . and thus you muſt operate in all 
other Cafes. + -- KT, F.. 


OPERATION XIV. 


To know what a Clock 'tis with you,the Italian, Babiloniſh, 
and Fudaic way. Ry 


How OU are firft to know that as England, France, Spain, 
ne won Y Denmark, Sweden, molt part of Germany, and OS 
their Compu- ther Places fallow the onomical account in their Diurnal 
NWS + t25gr; tation of time, with this only difference that the Aſtro- 
 newers begin at Noon, and ſo go oufrom 1 to 24; whereas the 
aforeſaid Nations begin at Afod-night, dividing the whole Na- 

ewral Day into twice twelve hours, I fay, as theſe Nations begi 
How the Tra Heir Account atMia-Night,ſo the [talians do theirs at Sun-ſer, 
ready muing to 2.4 without mterruption,aſter the Athevias mar- 
ner -ofgld, which is alſo now aſually obſervedia Bobemia, eLu- 
firia, Silefia,&c. On the contrary ſome Places in Germany, 

| and particularly Aoremberg, ſtill follows the antient Bablonias 

How the Be." OT Caldean Way, as — me ng. ja 24 hours from San-ri- 
b:ilonians. ing : therefore the difficulty and ſeeming Confuſion ofcoun- . 
ting by cither of theſe 2 laſt wayes proceeds from the San's in- 
conſtancy in its Riſing and Serting z forwhen he isin the E£- 
qrinottial our Globe ſhow's us the hour, as ſoon after their man- 
7, End theBg. 2 as our own : As for example, if you would chen know what 
' bilonif and 5. hour 'tis with you, the Babilonian way, Hold vp your String a- 

zalian howy gainlt the S#n, and moove it on it's Nooſe from the Pole, till 
»hen the ſun the ſhade fall on the contrary Pole, (i.e. look what a clock 'tis 
wir ggeamgh the * ſecond #ay, and where the ſhade of the Srring cuts the 
ai Equator, the Roman Figares there will give you the true Ba- 
bilo ſo Hoxr. Or (which isall one) ſee what a clock 'tis bv the 
* Op. 1. ſec. ſhade of Extuberancy, or * gd way, and finding the (aid ſhade to_ 
1. p48\14. fall, ſuppoſe, on the 91a clock:;bowr-cercle in heE gaator as the 
wa then-true hour afrerour' Evgliſh Feſs:on ; do but caſt your Eye 
re find the 1- onthe Pater Circles,@anid the laid 9 aclock bowr-rirele, will cut 
wh2n the £1n here atthe Roman Figare 3.10 that you a9 og rr it,then 
«5 inthe £- 3 a clock the Babilowanway, Nor does the /ralien naanner 
quaidr, | mM3- 
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5 2. The and Vie of the EngliſhGlobe. 39 
materially differ from this; for 'tis but adding r2 hours to the 
3 foundas befare, and then 15 will be the true hour after chat 
account. 

Now if you would know the hour when the Sw» is out ofthe 7, find the 
e/Equator (as for wage 15 6 the roth. of April) confider the hour both the 
Parallel of the Day, which giving you at firſt fight about one /#id ways as 
hoxr for the n 25c4 pe Difference, (asT ſhow'd you in the for- 477 time. * 
mer * SeQion) do bur add this hour to the three found, as we , 
now ſhow?d you, and 'rwill give you foxr for the true Babilonian ©232-19 
bexr ; whereas if you fubſtra&it from 3 (4. e. from tle afore. * 
faid'1y,) you have the true /ralian howy ; and thus you are 
to proceed in all other cafes; Only remember that when the 
San isin his Soxthern Declenfron the Sabſtration of his Aſcen- 
tional Difference gives the Babilonian, and the Addition of 
it the /ralien horny. > moſt ready. 

Burt if you would have yer an eaſier way of performing this, hq 'of find- 
conſult the' 1 gth. Operation,and the diſtance in time there from. t:me the Be 
Day gives = the Babiloxian, and the diſtance from Night #ilonean and 

the [talian howr. Jralian Hour 

As for the Fews, they devided the day always into 1 2, equal —_ 20a 
parts, which they called hours, as appears by our Sawionrs de= 0f the Fudaic: 
mand ; effre there not 12 honrs in the Day * therefore when wazofCompy;.. 
the Sun is in thee Equator (as it happened about the time of ##7g time. 
the Paſſion) this and the Babiloniſh way are the ſame, for then 
the 34. hour is g. « Clock with us; and our 3 i the afternoon is 
their gth hour ; ſo that at 6our way, or at 12 theirs, the Sa» 

Sets, and the Night begins,which they alfodevided into x 2 equal 
parts ; I ſay, this is the ſame as the Babi/on:ſh way, when the 
S$wnis at or abour the e/Equator, and confequently eaſy , but : 
afterwards, by reaſon of the ſtrange inequallity of both Day and 
Night, the Computation muſt be troublefom, efpecially if we uſe 
ReauFion ( the common preſcribed way on the Globe) tor 
the Suramer days with us containabove'16 of our hours, andthe 
Winter ones not half ſo many, and yet both kind of Days are to 
be devided into 12- equal partsor hours; Nor were fews. 
theonly people that reckon'd thus, for the manner was in uſe 
among the Romans, fas'we ſe by Perfius his Drunkards, who, 
lay a Bed to digeſt their Wine ——— Quinta duw linea oy 
tar Ombra, Nay the Greeks followed it alfo, and had Machi- 
nesor Clocks ( as Achilles Tatins tells us) which could (notwith- 
| ſtanding 
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ſtanding the forementioned {tr 
_- Curetheir Time... __. | 
A meſt realy But this ſeemingly odd and exctic accpunt, may very ex- 
reef _ atly and expedirely be perfurm'd ty our G/obe ; for, 1f the 
boy * Globe: maker devides each dixrnal Pargllel by diſtin ſpecks ot 
46 pricks into twenty four, parts, . that. is to ſay, if he deyides that + 
part of each Parallel above the Horizon into 12 <qual ones, and: 
that below it into.the like,number, you have nothing to do bur, 
ro hold up your Srring againſt che Sn, anJ if you move it from. 
the Pole on its Nooſe, *rill its ſhade paſſes over the contrary 
Pole, then upon what prick ſoever the ſhade falls, that will be 
Fr he dons WE requir'd hour , ard.in like marner if you kncw: the Sun's 
of x: by %Y Depreſſion, draw but your String over histhen Place, and ic will 
being called cut the Parallel at the true Indaic laical time. of the Night. 
by'the Names Theſe Unequal Hoxrs were alſo called Planetary by the An-+ 
of the Plantts ,;.1+;, who allowed to each a Planet to govern it; fo that the 
fon ya firſt hour (ſuppoſe) on Saturday, belonginz'to Satwrn, if you 
ter the order go on ſtill in the uſual Cceleſtial Order, as, *tis expreſt *inthe 
of the Planers Margent, and conſequently aflign Zpiter ro the ſecond hour, 
* h Saturn. Mars tothetbird, &c. the z5th(i.c. the firſt hour of Sunday ) 
Y Fupiter. will happen to the San's Lat, ard the-firſt of Aſundyy to the 
ol x9 Vos Hoon's, and ſo forward; and thus you may ſee how it came tg 
or 5 Mer- paſs thac the dayes of the week ſucceeded in the preſent order, 
cury, ) Luna. and not according to that of the Planets in the Heavens, that is, 
to ſay, why Dies Lane (or Munday) and not Dies Venerss (or. 
Fryaaz): immediately follows Sunday. Jes 
The Advan- i 1 ſhall nowend this Diſcourſe, atrer I have told you, that if 
rage mm reck: we Engliſh-men think theſe Computations ſtrange, they-that uſe 
oneng the Ita- them, wonder as much at ours, nay, cach man pretends ſome 
lian ws). particular Convenience and Advantage by his Method ; For 
firſt; an /ca/ian {ays, that without breaking ones Brains no body 
can tell our way -when the Day-ends, ſo that idle men, who 
uſually hate computing do often couzen themſelves, and take 
falſe meaſures intheir Aﬀairs, for (continues be) if they chance 
roget up. at $ of the Clack, in Winter, they fancy a whole day 
(even St.Barnabgs's) before them,' when as this Hour or early 
riſing; to. Him,. ds 16 of the Clock, .which inforus him at the ye- 
ry inſtant, there. are.but 8 hexrs to. Night, | 
The — The ({a/dean on the other fide urges. that Aforning, being the 
_— the Bz. molt precious part of-the Day, is fitteſt to be-nicely knoyn, 
bzlontan404y. | acd 
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3 12 OP BRAT: Wn cojl *Y Yeod 
How to make the Globe Univerſal. 


TY Operation j quite beyond bat Propoſal and Defign; 
forTI really intend nothing but a D12/, (according to a De 4» 
termin'd Elpwation) fraught with ſeveral eaſy and natu- 

ral Performantes, as well divertiſing as uſeful, And if a man 
connot be content with one for his Scudy or Garden, unleſs it 
may ſerve for Feruſa/em alſo, be muſt_not only, quarrel with 
Mr. Onghtred'sexcelleat. Projeftion, and all particular Analems, 
#adr ants. andthe like, but with Stoffler's - Aſftrolabe, an In- 
7 wich mighty applauſe by all, Beſides, "is 
forty to one (eſpedially ſince there are, /as we already ſee, ſo 
many Univerſal Operations performable, by our Globe, tho 
fixt for a particular Piace,) if there chance a caſein ſeven years 
that would moye one to wiſh the Elevation changed; Yet leaſt 
this might bappen, the »ſtrameue Maker will prepare a thin 
Braſs Circle, gradually devided like the Horizon, and of the 
ſame bigneſs z therefore ifthe new Elevation were (ſup- 
pole) for Rome, open _ Compaſſes at go Degrees in 
any 
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ſe firſt, that you were under one of the Poles, and for Of the Paral 
Renee ſake,che Northers one, it mult-needs follow that that #/ Sphere. 
roms on your Globe will not only be uſcful chere, in relation to 
the ſeveral Operations that muſt (as we ſhow'd you) be done 
from the Polar Pin,but from that of the Zenith alſozbecauſe now 
*ris the Zenith there, and therefore the Soprh-Pole being the 


WNadir, all Cirgkes-muſt lye as they are. repreſented in Sc eme 
the firit. Seeing then thar the Horizen:is Ps great Circle, and 
always go ces from both Zenith and Naary, it will neceſ- 


| ſarily yo Degyen charrhe HoriJow and eAiquaror 1 "muſt concur, 
fo chat the £quati or deſcrib'd on the Globe will” ſerve for an 
pron of the Sphere, which is called by Geo- 
graphers the Parallel one, becauſety reaſon of the concur- 
rence aforeſaid, all the Heavenly Bodies miove according co their 
Diurnal motion i.e. according to the motion of the Prinun 
2009 parallel ro the Horizon; fo that the Suu cannot Set 
the ſix Months of his Northern Declenſion, nor riſe du- 
- che fix of his Soxthers , for his Riling and Serting imply the 
cutting or intercepting of ſome” part of his daily Road or Track 
by the Horizon. _ Nor want the Srars here their particular 
Properties alſo; for being carried-daily on the Poles of the 
World, and or. ner wy moving parallel to the e£quator, all 
ag ſs ome ce proper env Fg handy nr 
emer ome on alter a erics 
ER. Fradin then in this en 
_ ad MM whatever b is ngrpeck your-own 
- Gepit £00, atis warendss) hs 
form'd gre no few Baby ; Et 


Leave then 'but this Pole, and cer op of under Of ehe Right 
Meridian (as fappoſe the' _ of 12/4 Sphere, 
rk 2p makes it no x. bue — 
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6 Equger and all Paralele ion x t and in half 
thevefore it eg $56 Jae 4 Es wk x 
-here:tobe juſt 12 hours above& 1z below the Horizon, Beſide 
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As for the oblique Sphere which is the third and laſt Poſition, 
and here expreſs'd by the third Scheme, we are in'it (you mult 
\ know) our ſelves, arid fo are all other People and Places of the 
World that are jg neither ofebe to former ones; for take any © * 
D0int not under the P oler-or the Equator for your Zeniih,and 
twill be impoſlible to deſcribe an Z7or5Jon or Circle go Degrees: 
from-it; which.cuts not thex-Equator and all itsParaltels. ob- 
liquely. *Tis this 05/:q%53 then. that gives name to the Poſtti« * 
on, and *ris this that makes the great inequalities in days and 
nights z for if rhe Horizon has a greater portion of one Diurnel 
Parallel above it, than of another - (as it muſt needs haye byits 
flanting,) 'twill follow, when the Sun is inſucha Parallel, thar 
the Day willbe longer .than,when the portion was lefs,and conſe- 
. quently (fince more of one Parallel. is under the Horizonthan. 
,of, r)..chat.one Night js ſhorter than another; and ſeeing 


the nearcr the Pole isto the Horizon, the more equally. it cuts: 
the laid Parallels, andthe further it is from it, the greater the 
- inequality, happens to. be, *tis no wonder that by how.much. the 
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and when the whale Ages falls md i ger the Parallels, Oe 
= then (duri the Sun's aboad there) the Inbabitants bave 
lt. no night at all , it follows that if a Star be neerer the 
E-, All Poſition « Pole han is the Ltionde of Plc can neyer ſet in that Place. 
iq (:aking ths Yer notwithſtanding th Forte anddifproportion of 
CTA Das and nr OD _—_ 5v' (by that time the Sx fi- 
niſhes his annual Courſe) make them erer,and thereby enjoy ag 
gueſts pre- equal ſhare of Ol ener et oirthe Saw be Ex mnondh © 
ſence. bove the Hori © Won lgrlerk and if we and the Reſt, 

that live in the Obliq! Dn 7 ogg 

length, our Winte r N pate ofthe ſame Pimerſion, there- 


Me Rbableens mh a the 


fore it follows, that 'Þ 
d have always 12 hours 


e-Equator, Orin the Rig 

of Day and as much 0! ory "cannot boaſt of having moxe of 

ied wats me Po than they that live in the two other, and 
conſequently that the aſſertions true. 

Tis in the Oblique Sphere. then that the above-menti oned 

Brazen Se kali wn; 1 ; nv faidin rs begin- 

'tis to one (fo man verſal Oper ations | 

þ ela pe, Globe in its ſer Poſture) rin 7 years Ho 

| lights on a Queltion, that could invite him tochange ir, were it 

F moveable- as other Globes are , ſo that having thow'd: you.that 

af (i in caſc of Neceſflity) it may be NES How'd without * 


it from its Pedeſtal. 1 ſhall proceed, 
; OPERATION. XVI. 


How t0 rake the Elevation of the Pole & in a7 | 
whatſoever. 


Creole Uppoſe you were in a ſtrange Place, and "OY your Globs 
being one, char bad bin for London, you defire to 
=> rhe preſent Elevation, Expoſe your - Globe. ro the 
on a Aferidian Line with the Pim or Needle in the 
cows $i Hole on the  Paralel of the roof Aprilor traedayof the 
'F % /Monerh, erving at 12.2 t cones 
ih /Aiwo the Plain of the Clit Aerie) ha ie te of a ee 
" Weedle or Pin loſes not it felt as it would 


Sun direaly GRE” to ir, for fo i had haps at 
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 London,or in pRerin the Latitude of gre 30. T ſay, ha- 
ving thus expos'd your Globe, and obſcrving this, maye your 

" Pinor Needle from Hole to Hole, or from one Degree of the 

Meridian to the other, "till it's ſhade be wholly loſt, and finding 

the ſaid Needle or Pin onthe Paralle! (ſuppoſe) of Fune 11th. 

which is about 11. 30* h:gher then it's proper place (to wit the 

Parallsl of the..1 oth of April) you may conclude that your pre- 

ſent Elevationis 63 degrees, i. 11, 30 higher than the G/obe's ; 

whereas had, you bin oblig'd to move your Needle or Pin fo 

any Degrees lower than the 1oth'of April, your Elevation 

had bin but go, 

. The Demonſtration is obvious, for fince the Earth is round ; T9* Demox- 

as hothing perchance proves ir better, than the Experience we ration. 

have, thatas ſa many mile (ſuppoſe 60). elevates or deprefles 

the Pole one Degree, ſojuſt 60 Miles more elevates or depreſ- | 

ſes it another ; Tay, fince the World is round, and thatthe De- ;,,,,,;. 

grees of the Globe anſwer ty irs Degrees, it muſt follow that the E:reb « pro- 

iffer rence between the Pins firuation naw on the Globe and v'd Rownd. 

where it would have ftaod on it at. London is the true difference + 

of the two Elevations. pO rod 


OPERATION XVE——- 


How to know in what EBkvationthe San Riſes or Sets, an 
hour, or any other ſpace of time, earlier or later than he 
do's in the Globes Elewagion. > 


FT* the Sus rifing at London on the 102h. of —— about 5,and \ 
ſetting would know in what £/ovation 4 , 
ia 
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ftration. 


Jour oun by thoſe 8 Degrees, and 30 minutes , that is to 
y "the Elevation is that of 60. or thereabout ; 'where- 
as had your String or Compaſſes touch't 8. 6 30%. onthe other 
ſide of your Zenth, the required Elevation would have been 
leſs than your own ſo many Degrees, 5. e. it would have been 
that of 43 Degrees or thereabour, ,  _ =. 

... This appears true by placing your Breges Horiz,on, or. by 
deſcribin an imaginary one oyer' the: two, points made by the 
Interſe@icn- ofthe P arallel of the Day, ad Hour-Circles of 4 
in the morning and $ in the evening, ; for in the Elevation 
belonging to ſuch an Horizon, 'tis evident that the Sgp riſes at 4 
and at 8, .. Now the Pole of every Circle being 90. De- 


& S 


 grees from. it, and the Point” in the Meridian being go De- 


ecs from the aforementioned IncerſeQion, ir fallows that rhe 


_ aid Point in. the Meridian js the Zenith or Pole of this new 


Horiz.9n, and conſequently by being diſtant fram the Equator 
60. Degrees, that ſo many Deprees is the Latirude or Elevas 
The END of the ſecond Sefton... 1... 
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Of the Moon. 


Hue: now finiſh'd with the Sun; 'wee'| make aſtepyif w 
CLEA poeh to-the Moon; and ſhow you how to reſolve alirhe 
aſcfut ordinary Queſtions cogcerning her; whether -we ſte her 
by Night or-by:!Day ;/ for'tis equal touswhether ſhe thinesour” 
Tight, and ently. caſts @ ſhade, or-appears only fainr-and 
wan, by reaſon'ot thin:Ciouds; or: by the excefs of Dighr during 
the Swn's \aboad above the Horizon. Letrusthen hegin'wich/her 
 Almucant rand Anat; pen the: Bafiy andoFoandutian 
ef. ul Optrations hereurelating>to her:i; inorcial >thett ber che. 
 leaſtdifficulcy ir any of chempunteſso perchance it the m_ | 
3.237 09H 291 wartoentls 307 18977 0) Ai Car ande 
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ſince they have ſo great - a Correſpondence. and ms” with 
toe areny banded in the former Selbiogs. #197 


OP SKA 110Nn ' 


To fad! the Moow' $ cane a or Height. 
Y v4.0 2% T4. on AQ&L 
H IS isto be perforny' as well when ſhe caft's a ads» 
when ſhecaſt's none, by the two firſt ways of finding' the 
Smns Almacantar, and therefore conſule the * * ſecond Guns * pag F. 
_ Inche firſt Sefton. .._ », x©1 
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, the Sun's eAzimnth, exeated op in the * ? 5th, Operation | | 
of the firſt Sefton Os | PAT em © pagito. 
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F be JP WE ro he hes place isito be- Pit by her'gf 
; HEAutar and Azimmh,: as: we hinted inithe *:'6rh. rc» TI: 
1 Sfiow . of the firſt Sefdvon; face: the: 'muſt:ever;be where theſ 
tg, Cirales: , neat y Buy if Gicctfnies ont-cider 7yob have 
nothing to do (having plac't your Globe on a Meridien Line) 
but toffee what hour the ſhade of the enlightned Pole, or 
that of your String (paſſing over both Poles) mark's; for 
uu iving you her hour-Circle (which we'l call the Zanar 
er) her height or eA/lmucantar muſt needs tell 
yoyty wr part of the ſaid Circle the reſides, This O 
be well underſtood and readily perform'd , , ſeeing 
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moſt thar follow are'as ir 5. OP 9 —_ for 

[the better illuſtrating and explaining them 1we will 

the Moon's Place to be in the hour Circle of 2 in = After 
noon, about 43 Degrocs More « the Herizo of 


OPERA: IoN, TY.. 


+ © CY Ji {Dt IRIS IN 4 


To know the Moon's  Deckfen from the Equator 


P15 = is only the! neareſt diſtance of her true Place 

from the equator; which your Bead or Compaſſes. 

will ſhow you to be about 12 Degrees Northward, if 

roagray. to the foreg —_ ) be 43 Degrees 
. aerxnoon. | 


e houg; Ci 
OPE _—_ N- Ye 


To nk the Moon's Dinrnal Parallel, ond Ro rt hom 


Y th Moons Diarnal Parrallel 1 Jon a real or ima 
ginary Circle Parallel to. the «£5 

= - ber preſent1Decldy@o; which b Grmer Oper ation 
about 12 Degrees; Having therefore this. 
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1? 3 THESES 


"OPERATION. Vi. 


To {£1 the - Mor s Bearing according 1 Fo. the Pann of the 


v © Fo 


Fr HIS if to be can iſier a wy f kinttng ah 

Sun's Bearing, in the * 7th, Operation of thefirlt Settion, ,, 
for if you draw your $tring from the Zenith over the Moons | 
preſent Place, the ſaid Srring curs.(by our ea St Ho-- 
rizon at S.W. and ſome few a ba towards thi onth a het 
ane Bearing. A 


 OPE RATION. VIL. 
To knew what a clock it is by wy Mooy. 


_ 
Here is no Operation : cored of ſo intricate - 64s and 
therefore if the Reilly (who would have his Curiofir 
 fatisfy'd) has not Patience enough to deſcend toa little niceneſs, 
he had berter. fall upon another: Subje bur - 'tho''we: 
ſomewhat long at firſt, in layivg _ atieh _ _— 
bs Le, anBnny Lak he Oper i en 
and't make-the Operation 
eaſy , 1 fay, there isno Operation Opry ap for, che 
Moon by reaſon of her different. Plat in her Epicicle, is ſo in- " 
ogy wonder; Elovgadewfroa the” Sun; that-- a 
m—__ from C54.) her Corjunihon 5 hor foſt Quer 
$ days, tho” at- iinother rime/a grear deal leſs t y 
wiltforrs the turn;; and'td this variety and' skictiſhneſs' is the 
alſo between any of her other $ liable. If _— 
— che Sun be ſo uncerrain, 


Ta&'h | po 
finding-it; eo wiczehe ding of as | 

En old gona ng 
aa ay always on the O_ 


Age to be at Full, which bappen (as I now mention'd) not 
only much ſooner, butalfo'much later, fo that moſt common- 
ly her true Age and the ſaid Tables are at variance; nay, 
wherythey agree; there-can be no Reliance'on-them, ſeeing that - 
if (v.g.) at 6 they ſhow tolerably whar a clock ir is, yer by 12 

there may happen an Error of near a Quarter, by reaſon that 
the is every momentat a' new diſtance from the $»r, and at-one 
alſo which prefently becomes very ſenfible. Thus therefore 
we ſee that there muſt be mon rbag Reſtri&ions in any 
one Rule that appertains to this eſs ; nor isit tobe per- | 
form'd by an Inftramencinatrice, as the Operations common- 
ly are belonging to the Stars, that have a Regular motion, or to 
the Sun, Extravagance is not ſoon perceptible}, I ſay, 
thus we ſee that there maſt behgre Exceptions and Reſtrii- 
conapdiciretl nothing-but a down -right Afronomical (al- 
calation can really perform it ; yet fince ſach a critical ExaR- 
neſs in the houris never in.-ourordinary aftairs,I ſhall 
mo © on method, which will at leaſt come always very near 


How you are... When you deſire to know wiſe aclock it is by the own, 
#0 operate; take ane Limanec (for if you would only have ber true Age, 


-Jou,muſt recur to.one, ar to ſomething analogical) and reckon _ 
therein how manydayes there are inthe preſent Quarter from 
one Change to the others. e. from New Moon to ber Firft, 2 war- 
ter,or from heryiri# Quarter toher-Full,and ſoon, for I call 
any of theſe four Apetts a Cardinal Point, or (hange,and the 
whole time between one Change and the other a Quearter,l fay, 
Reckon how.manyDays there are,ip the then rer,and you 
will find ejrher\64,e5 7,9575 97.8zla that-if, the number be 64, 
he gon . pag Oe Do 
$1 5,if > days andhalf, laſtly if -8 Dayes,48. I meaninoc 


happen6days and 16 hour 


, whole. ones 3 like 
days, and deakin this. 


-- 


ning the lengrh of che requir'd Qyarrey. 


And here you may be pleas'd to” remember alſo, that it - Memorane 
m. 


would notbe amils,in caſe you exceed much any of the fore- 
faid terms, to add or caſt away ſometimes a minare or a 


lictle more,as you ſhall ſee Cauſe; For if (v.g.) you find the ' 


. 


Moon to befix days and 17 hours in her amrace (which ac- ' 


cording to our former DireQions is to be reputed only fix days 
and = ; and. conſequently the Elongation 55” 5,you may then 
caſt away 1':,becaule of this great exceſs above the half day ; 
and if you ſhould find her at another time to be 7 days and 


twenty houres, 5.e.. cight days, you may add for the want of 


the four hours a minute, and make her dayly Elongation, 46 
inſtead of the forementioned 45 ; but here you may do as you 
' you pleats for the error will not be confiderable. 

T 


eſe Particulars being premis'd, let us come to an Exam- An Example. 


ple ; and Suppoſe then thar on the fifth of Fanwary, finding the 

Afoons ſhadow to marke two in the afternoon on your 

Globe 'for the Lnnar hoxr, you ſhould defire to know the 
true,or Solar howr. 

' Firſt your e Almanac can tell you not only that the 

Moons laſt (ardinal Point, was (wg: ) her Soy roar bur 
$ 


how many Days and Hours ſhe ſpends in goivg from it ro the 


next Cardinal Point , for finding there her ſaid Conjunttion 


to be on the firſt day (ſuppoſe) at ſeven at night, andthar ſhe 
comes to her firſt Quarter on the ninth day, near the fame 
hour, you may preſer.tly conclude ſe is $ whole Days in this 
Voyage, and conſequently that her Diurnal Elongation from 
the Sun will bz" 45 minutes. Now becauſe the faid fifth day is 
the 4th of her Journey, if you multiply 45 by 4,or lookin the” 
Tablss (which we ſhall preſently ſhow you) belonging to her” 
$ Days Journey,you'l have three hours for the time rhat' the is 
behind the Sn, fa that the Solar or rue hour muſt be five ar: 
night, wanting four minates ; for you are always carefully 
to ſubſtra& twa minates 'for every hour the ſoon wants of 
compleFing her whole Days march , which in the preſent: 
caſe ha s, npt before ſeven at night ; whereas you muſt 
have added them, had the Solar boxr bin nine at right; be- 
cauſe then her Elongation fromthe Sun would have been 4 mi- 
nutes more than the aforeſaid three hours. _ 

| is 


"-.- 


and bours which the Ephemerides or Almanack give us concer- 
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"Tis in this manner. you-are to:opperatein all. caſes ; bur be. 


ot 
- "os 
py 

- 


fore we preceed,rake thele two AMemorandams vith you. Firft, 


; \Thatby the Afoon's compleating .a day's journey, mean 24 


The reaſon or 
demonſtrati- 


hours after-the time (let it haz pen by nigtit or by day) of her en» 
tring into ber laſt Cardinal Pojnt ; as icr Example,It ſhe comes 
ta her {anjunttion, or any other Carding! Point,at 7 in the Eve» 
ning on (v..g) Afandey, then at 7 inthe Evenirg cn Tweſda ſhe 
has compleated .one'day's journey , and at the ſame hour ch 
Wedneſday two and ſo. on till ſhe ccmes to her next 
Cardinal Point. Do poco Ademo forwigg is, 2008 oy 
(inthe late Example) ber Elongation from the Sun was three 
L. (becauſe you ſought what a Clock it was on her fourth days 
journey from her Conjnnition to ber Firft Quarter, at the Elok- 
2ation of 45 minutes per diem.) .Now had ſhe been thus advat- 
ced it her Courſe from her Firſt Qwarter to her Full, or from 
her laſt Quarter to ber Conjunit;ov, you mult have added 6 
bours tothe ſaid 3 hours, ſo that then the true hour would (in- 
ſtead of 5. at nigkeYore been 1 1;and this is to be a general Rule. 

Thus-much thetsfor the- way of finding what aClock it is at 
any time of the Afoon, and now let us make gocd whar we have 


* on of the O» ſaid. -we fee, thatto know the Hour by the Afoon, is to 


peration. 


know the difference between the Lunar and Solar hoar, i. e, be- 
tween the hour Circle ſhe is in, and thar in which the S*» hap- 
pens (ar the ſame time) to be, or, in other Terms berween 
the hour ſhe . marks on. the Globe by her ſhade, and that 
which the Sz» would mark did he then appear ; Now ſee- 
ing that in her Courſe from one Cardinal Point to the other, ſhe 
{ ſpends the ſame number,of days and half days, it fol- 
lows (as we hinted in the begining) that no certain number of 
tes, can be allowed for aily wh But if we di- 
hours, or 360 minutes (i. e. her to Elongation from 
wdinal Point to another) by the Days and half days ſhe 
n the x wotient muſt be her Diarnal Elow 
to ſence) during that Daarter. Now fince the - 
Dinrnal «tion is, as you fee molt commonly abore three 


arters, and | mes almoſt an hour, the Horry one muſt be 
(as 1 fald) confiderable, ſoring in the Haw uf every 7 hours 
ir may amount to above aquarter more ; therefore this incon- 
venience we obviate by allowing two minutes for each hour af-. 
; | © er 
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what ſhe-wants of it. - - 


Here I confeſs there may be an Error, but it is hardly worth 4 memoren-- 
the mentioning ; for when ſhe is either 8 days, 'or 7, in her 


journey from, one Cardinal, Point to another; ie. when her 
Dinrnal Elongation is either 45*,0r 1517 and 5, the [difference 
from 48 minates a day (or 2 minutes an hour) cannot be but 
3 and + ina whole day : nay, when her Elongation is 5 Lange 
Le. when wes nw 6 days and + in her voyage, the di 
rence is but >'and = from the aforeſaid 4$ minutes; nor can 
this happen cil}che end of every compleat days journey, and 
coaſequencly is not perceivable for the greatelt part of it. But. 
fince we here ſee where and bow any errar may ariſe, ic is calily 
remedied by an Ailowance, 'if any .man thinks it worth che: 
while tobeſo exact. Od 9 'Þ : 


As for the Reaſon why, if ſhe be in her Courſe from her Why 6 bours 
firſt Quarter to her Full,or from. her laſt Quarter to her Con- muft be added: 
junition, we muſt add always-fix hours to the E/ongation,which /09ttime to 

he (aid, Elon- the Tables. 


© our Calculation or the Tabler give,.it is, becauſe 
punts is only the preciſe time . of her Departure: from her 
Cardinal Point, whereas if the be paſt her firſt Quarter in 
her Foxrney towards her Full,ſhe is fo much and fix bours mare,, 
5, e. ſo much and thefix hours, which happen from her Conjun- 
_ Honto her firſf Quarter. Now in rigor we ſhould add tyelve- 


hours to the Elony ation we find, when ſhe is: gone from her 
Full, towards her varter, but ſeeing the is.n 1 


| bue, f | qt Plane: 
of the ſame Honr-CircleGr very neat it, both at Full and. in 
Compunttion, therefore the: bare adding the ſaid fimple Elon- 
og - will — fn oo in err Log the wg or if,. the 
F oon | (at ſuppoſe 2 of the k ar night) caſts really: 
her Shadoy- on, the Hoar- Circle of 2 ig he NE 
there's no need of hints {the thing being ſo plain). to prevent 
your miſtaking Day for Night. -The like alſo is-to be ſaid of 
the laſt Quarter, whoſe Elongation ſhould be in truth eighteen 
hours, 'but the additional fix hours (as we allow her after her 


fri Quarter ) are ſufficient, fince no man can be ſo ignorant as. , 
to take the Morning for the Evening, notwithſtanding the Zu- + 


nar bor (hould be upon a Morning Hogr-Crcle: To facilitate 

then this Operation (leaſt what we have already ſaid bas pro- 

ved tedious) we will conclude (as I promis'd) with a ſhort Reca- 
: h pitulat jon 


| rec-her compieat days jouinty, and ſubſtraKing them from 


f 


bd 
— 


d -4- 


= loi or Abltrat, 98 alſo with the Tables of her daily Blow: 
£atien, let the time be what it will (as we ſaid)that ſhe ſpends 
«+6 *. im her Journey. from on oy An point to the onges | 


The Abſtrat# of the Operation in finding the true Hour 
OR we” Afoon ro #0 the late Example | 9 


's for the Mike rare are fieve hiagncee ſee)ir informs | 
\ us of, 23z., 1, The Hour when 00n came to her laft 

| nao, -2. How many days ſhe is going from beſet 
Poinr to the next; and, 3. In which Days Fonrney ſhe is at 
preſent, .Knowing then, acoprng: to the. late Example' that / 
- the ſoon will be eight running throu*: her. Quarter," 
ihr Kebione nk TEEN 'ryill follow/char- the: 


IT 


EEE "FT he before ſhe 
at's any whole day's uring that Quarter. 

I er pee LO 
= Eons fl Fs ug it be-to add: 
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awe toker Pal, ro er Lu to. her. 
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from her 
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Tables of the Diarpal Slang ion of the Moon PE the 


60h whether ſhe goes in 6*, 7,75, 0r 8 Gaſs from one 
1 Cardinal Pointto the other. 
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OPERATION vi” 


E 75 ta bow wary hy Tenn : 
A s of ber ſetting, as alſo one (oe is 19 be 
I} tha de above the Horizon, 


TX is. "Soho by numbring the Hons: or Hour Circles 
between the Aſeens place in her Paralet onthe Globe and 
a incerſeQtionsof her ſaid Parallel with-the Horizen; for ha- | 
b - iog; found that her r/ cuts the #forizor in the £ aft at 
E: __ the Bio @ hook hound lhe, and hr the Weſt arthar of ſeven, | 
} and:Eeing that her preſent Plase is (&'g;) ar that of two in + 
the afteradon,- you - nlay  canclude=that 'ſhe- has bin up pine 
hours wamting cightee+minures, that is,coght honys —_— ewo | 
minutesaad wilt terwithin. 5 hours wanting ten minutes, 
hours 4 dro frm es the Moor __ from Ex = 


Gy imun Mobile or 


rears Whew f mppets) every obo um ha 
for San i in her own Mation, that is to 


ſoon accprding to the | 
Horizon fi 
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FEE PEARS Ca e— E 


> lg OPERATION” x." 


To find how long the Moon Jones rBery night. | 


JJAving found by the precedent. Operation, that che*Mooh 

2 2 ſetsat 146 minutes at night, and (EAN 

{at fit et * Sen) ſees the f Schr ſuppoſe the” Fth, # p. 16. 
of February) at 5 in the As *will-follow char ſhe mw 

four hoorand, 45 minutes. 


OPERATION. XL. mw 


TeF what ie Aoow romes "to Soueb, nan ans 
when ir igh wat at Ie wy; 


; . * 


quently” 
he 24 w 
ap ate bontad 2 24 minutes. +. 


1 OPERATION. NIL «\ —_ 
Totnes #tkys of the av. Comnoies Jerk, ge 
hen what in part, ani hte not at all. * WU 6; na 


EM P- ACE your Globe on a Meridian Line, or otherwiſe 


Compoſe it, and when you percieve the ſoon to begin to 

enter into the ſhade of the Earth, confider (as you do when you 

Yn * Suns Rays where "tis day and night )what par of the * 0p-7-/ec-2- 
illuminated, and what not ; for, ſince (hea gg all 246+ 33: 

_ Countries that lie in the Light, and is bid from thoſe in the 

I 2 Shaac, 
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Shade, you have not only a view of what people ſee her in her 
then condition, but may (till her\total immerfiot) perceive b 
her illumination how the Countries, that lye in or near the. Fo 
lowing ſhade of Extuberancy, looke every moment the fight of 
ber, and conſequently, who they are that took leave of her in the 
heginning of her Eclips, who when ſhe came 'to half of it, and 
who when wholly obſcnr'd, with infinite more Refle&iohs of this 
nature. On As other fide you may find, how ſome that lay in 
the preceding ſhade of Extuberancy ſaw nothing of her ar.firſt, 
but now begin to diſcover her in her Angony; and if you draw 
on the G F: lirtle wr, _ CN bes like, - _— 
s of the obſcurity and light, juſt as ſhe begins to be w in 
A low , you will Aiſens & 
Chalk and the new ſhade of extuberancy at her Emeerſion) whe:t 
people never ſaw her , the ſpe were above their Horizen, Infi- 
nite are the Reflexions (as I ſaid) of this nature, but theſe are 


_ I will end fer Thave rrmeaneed yous that the Sun bing by 
his Oppoſition in the fame hour Cir | 
lyin w! Gagan Eclipſes, —_— is o (as to ſenſe) for ſome time 
both before and after ſuch Upſes;1 lay the Fs being ſo, you 
may therefore not only (by the bare ſhade of the Srring, or tha 
Moe ot ne: 
time in thi :rcles,but in the © Zquator | 
of Extuber ancy, which performs the ebfervaions ed ment- 


1. Poople ſee the Eclipſe, tither in whole or in part, (as we now 
| you) but at what honr it appears to each of them, and how 
4 as alſo the- Duration of her Decreaſe and Encreaſe in 
bghr, 


R.pap. 49. {1 
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y the fpace between the ſaid 


with the Moon, eſpecial- 


ened'; and thus by the very ſame ſhade you find nor only what 


together with the time of her total Obſcarity ; moreover, 


ſufficient to ſhow you how to make rtiore your ſelf; ſo that now * 


< 
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part of the Globe wilt be -Dicoromons,, or party per pale, that is 
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OPERATION KIT. 


To repreſent thi ſeveral Phaſes or Shapes of the Moon by 
oe" the Globe, . 


p HIS is rather a Speculation than an Operation, Nor 
ſhould I have: mentioned it, were it not that ſeveral (who 


PS 


ew x 0 cing, 1 


A Corollary. 


have a view of ſome part of the Illumination, f{ceing the ca 
ly appear wholly obſcuft when ſhe is thus before the S#y, The 
aid Nlaminard@a>0Go RiepepheipSpheniag)muſt ſeem as on- 
e le and t 


the Globe the mare Horned t $ It is, hen blunter and 


blunter according, to Her: neal of Elongation, till at laſt 
ſhe becomes PE ty roms | s Cibhag,- and TYaitly. Fol; 
for by beiog at her ereareſt YiRariee from the Swn, or in Oppo- 
ſition with him (which cauſes our Eye to be in the middle or 
between them) *cisimpeſiible ſhe ſhouidappear:otherubſt rhban 
#1 Light :' And here you maybe pleaſed torake notice;thharlif 
5u compaſs your Globe with'a Srring or Thred 'that paſles 
ou' the Zenith un Nady, 'and:letone half of the defcrib'd 
Cirelerepreſen Ing voy rang ear | ie Okfet tein 
your may pe >tm © Operurio | ow Qt any time, w [- ithe:@a5 
Cad Dawikerics thine 670, Y : : ; = 
* 'H4low eaſy therefore is it to ive the whole Miſtery of the 
Mow foarprincipsFChanges, and what-men mean by them, _ 
For fixſt we fee rhar- as She is call'd New by. an Afrovomer 
from herding withvthe Sw#n; (ic. as fullyberween cur -Eye:and 
the 5x1, as her'thenCoutfe perinits) fſo-no fooneribas he found 
by their {cveral' motions thar the is gotten 'go Degrees or fit 
hours from the Sw#n/butheſays;ſhe.is in her firi# Quarter ; and 


as eyer they can'be) rthatthe is Full; andlafſtly, as:ſoon as they 
are diſtant 2 70 Degrees -or-i $houvs on the-fame (ide, and 90 

eo orlix houryantheother;- that ſhe is in her 1off @xar- 
ter ; ſo that at their nexmeeting ſhe becomes New again. 


OPERATION, XIV. 

; $A dg > IJÞD.f% bs ebild BOON I3t Uiw 4 by Þ " "it 

-How 10 find bow long-the Moon mants of arty Change, 

' Cardiwal Point, and'conſequently how old ſhe is: 

| kt. 4.30; 14 RISE IU ELBA nou abun 
'aton as a thing exaRt, but ſceing Tt wa 


Propcle ngt this Op 

Y l "{orlary of the farmer," th tb kint'ir;> ther@fore 
7 ray take ii heter for ws! ; 

Fr refotre* | 4" aeftion8 | 

. it asbefore r9the Moon When Mk MMiies, and* 
"you can there juſt deſc 1be ber ſhape and ) 


Li 
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5-3, She Doſeviptcand: Vie of tha,Englith Globe. 


corne. nearer: the -mark; 'if  you-only:: eonfider the” Znnulay or 
lefler Portion, wherher 'ir-happen to: be-the 'gbſcute or the il- 
 huminated part of her whale Diſc#s or Orbe, I ſay, deſcribe 
 berShape on the Globe, as: neer as you- can, and: obſerve how 
-matiy Degrees the breadth» of the Horn'd or Lunwar Portion 
ill be'in _n great Circle,” that croſſes;ir inthe middleatRighe 
Angles, and that will give you rah rev qualiter what ' you ſeek 
for, asappears more < —_ theenfuing Example. ' | 
-: Having-obſerv'd, ſuppoſe; 
Moon tobe Luxnlar, expoſe your Globe, and' move about it 
*cill you perceive on it an illutninated ZL»»x/a proportionableto 
the Real one, then finding; its mesfurebyſame great Circle that 
croſles it at right Angles, to be 4o Degrees, theſe confequen- 
ces will follow. Eixſt if the ſoon be in-her Evncreaſe, ſhe is paſt 
being New 40 Degrees, i.c. three days and about ſeven hours, 
ſeeing her hourly Elongation from the S#n (is one time with 
another) about half a Degree, and þalf &, minute ; bur if ſhe 
be in her Decreaſe, ſhe wants ſo many days and hours from be- 


ing aggin New, In the ncx; Place it wjll happen that. the ob- 
ſcurd pri of the3/ks arp ants. Fu ad;!] for© (dil pants. 
or portions makingoup, the, apparent Hemiſphere) the ſaid ob- 
ſcur'd PareBecomiyt pplement'ef the Deprees ; 
fo that 140 amounting to about »9 hours, or 11 days and 


AE NOW. | tif ft bg Enereaſng, ſhe wana, | 
ch. tſhe is 50 Degrees. or alm 
»4 > h 


» AS. all 
ant 


9, mv 1 + " , : , ki 
09 hav Days nd almoft four hoyrs) paſt ber” 
Fr mound z. whereas if ſhe be. Decreſivg, ſhe will, want eleven, 


. ; OD! 1 63, 434 ÞY . ' F Þ: "2 þ 64 . "_ 
ſtate in relation to her Waxin 
74 of her Dit- 


days andalmolt 4 

- {5 torikngwing't in relation to 

and 1/4; Ao, 10 OED] bſerve on whar fide 
5 | | 5 P | 

i, the. is.iga Waxing Condition, JFon-the Eaſft-fide in aWain-- 

mg or Declining one : 'And here alſo remember that as to the 


great 


$ 


'tuminated Portion- of the 4, Example. 
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Dre bl | $ 6 os 


great: Cirdewbichliess equally diſtant: fromeach Herve the Lu» 
whlg on: theGlcbe, 5../by that great Citcle which croſſes ir(as we . 
(aid) in rhe middle at Kight Angles; and when no great Circle | 
does (>. ;yow had: beſt.meaſure ir. exatly with your Compaſſes, 
ſeeing thar on. the knowledge of its breadth, the Reſolution, of all 
the former Queſtions depend.-- Many things of great uſe may 
be drawn from: the. true; Srapteiy: of chefilamingred 
and obſcure party ofthe 2ſeove Orb, -bur-thisT leave to. them 
that have exaQter Inſtruments thanthe Globe, and moretiae to 
_ Bacuidind 


>The END of ce —_ Sefton 
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Showing = Proportion baba Pail : 
pendiculars and their Shades,  - 


Eeing there is the ſame tion berwee x ul Shader ad 
Y'a. ſs endiculars, at 4s ry ſenſe,” mr ong 


| = aka of the two Ne Laraerhes a are the chief 

Gl of the lengrhning or Goo iing of ther, I haye here ad- 

join'd a few by-Operations evenin Altimerry ir ſelf,as bel : 
naturally to our Globe, ſince it not oy, ſhows us ſeveral ways 
of finding from ime to titnethe' role antars, bur” gives 
us alſo ac the ſame inſtanc without trouble_(as appears by che 
enſuing Operations ). the above-menti oned Proportion , and 
conſequently the iowa all es oem to the Ho- 


T1398, 


—— A—— 
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OPERATION TI. -: 


How to find the Proportion between the Perpendicular and 
 #ts Shade: 


Onſider the Northern or back part of the Globes Meridi- 

an, which we will call hereafter the Quadrant of Proper- 

1:0%, and which is not only yh like the Soxthern or fore-part 
into Degrees, but markt alſo (in relation to the affair in hand,) 
wich ſeveral Figures, of . which that next the Zenith is 17, and 
the temotelt 188, Andby the way you muſt take notice, that 


when you ſee a Croſs behind any Figure, it ſignifies half an In- 4 memoran- 
reger more, ſocthat17 + is 17 Degrees and a half, 26 +is 26and'®” 


a half, &c. When you would therefore Operate, Turn the 
Southern or fore-part of the Meridian towards the Swn, *cill 
they be both in the ſame Plane, i. c.*rill the ſhade of the Pix in 
the Zenith falis dire&ly upon the Quadrant of Proportion, and 
what Figure ſoever, (ſuppoſe 25) the ſhade of Extaberancy 
cuts, -that will be the then Proportion between Perpendicnlars 
and their Shades, for here you may take notice, that we ever 
——_ the Shade to be 100. Nay,if fiading (by any of the 
*% 


ormer ways) the $#»"s height to be (ſuppoſe) 14 Degrees, 
you reRify your Bead to 76 wy wr he Complement of it, 2.9" 4.” 


you need only clap back: your String, that is to ſay, 'draw it 
from the Zenith, over the Deviſions of the afore-mention'd 

#adrant, and then the Figures under the Bead (to wit 25) 
will ſhew you the required Proportion ; In ſhort, take bur the 
| Suns Height (any how) and reckon from the Zenith as many 
*Degrees on your ſaid Quadrant of Proportion, and the Fi- 

res at the end of your Account will give the Proportion 
Degin for. - Now it*the Shade of E xtuberancy, or the Beat 
marks not even Degrees for the Sun's Height, but (for Exam- 
ples ſake) 13.30}, and conſequently falls betweea the Figures 
of 23 and 25 inthe Quadrant of Proportion, you had belt (to 
avoid all Calculation and Allowance) expect a Moment lon- 
ger, ſor then the Sun's Height being even, and without Fra- 
tion, you may operate as before, 

$05s | K OP BE 
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OPERATION H. 
Hww to find the height of a Tower by the Globe. 


HIS Operation appears at firſt Sight to. be a Corollary. of 
FI- the former, for finding, as Fſhawd you, that the Shade of 
Extuber ancy falls inthe Qyadrant of Proportion, on the num-- 
ber (v.g-)- 25, and'that the ſaid-number repreſears a Perpen- 
dicalar, do but meaſure the ſhade of any Tayer and you will 


ſoon have its height, ſeeing thatas 100 is to 25 (5. e. as 100 is 
to-the.number and on the ſaid Quadrant) fo is the Shade of 


the Tower, (which being-meaſlr'd wee'] ſuppoſe 80 yards long) 


ro a fourth number, viz. to 20 the required height. 


OPERATION UE. 


How by the help of your Globe to meaſure any Tower or 
height, and yet not to ſeem to uſe any Inſtrument in the. 
Oper ation. | = - 


” HIS Operation may perchancea little ſurpriſe ſome, and- 
yet it aillers nor. in reality-ſrom:the | ——___ ſhoving 

you how. to meaſure a height by your: Globe upon the : jon, | 
this liow to do. it privately, To perform then the Operation, 
you muſt chooſe (when you. are. alone) any: of the aforeſaid: 
Numbers, on the Quadrant of Proportion, as ſuppoſe 25, and 
ſeeing that belongs to the 24th... Negres-from the Zenith, reQi- 
fy your. Bead to the Cow f, i.e, to'the 76t from the: 


Zenith in the ſaid Quadrant , this being done. move your @ 


String hanging on the Zenith's Pin, till your Bead touches the 
Parallil of the Day, which we now ſuppoſe to be the tenth of: 
Maj, and the Howr-Circle, that meets with it there (to wit that 
of fix inthe morning, Or fix in the afternoos) tells you that: - 


at thoſe hours, on that day of the Month, rhe perpendicslar-will 


be the fourth part of the Shade, i. e«as twenty five to an han«. 
dred, fo that 
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ving diſcours'd with ſome body of the poſlibili- _ 
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ty of meaſuring heights without an Inftrumenc, repair with him 
to any conyenient place, about the foreſaid times of the day, 
and when you find by your #/atch that *cis exafly fix, do bur 
meaſure the Shade and you will have the required height. And 
by the way take'notice, thar as it is in your power to chooſe 
what proportion you pleaſe, and the more odd and exotic it 
happets (if you can quickly reduce it) the better it is, for then 
People will not perchance fo ſoon comprehend the Operation, I 
ſay, as you can chooſe your Proportion, ſo you may chooſe the 
Howr alſo, forif your Bead be reQity'd to the choſen Proper - 
tion, according to the foregoing Example and Inſtructions, and 
broughtto the hour pitcht upon (ſuppoſe 3 in the afternoon) 
the Parallel, (to wit, that ofthe fafth of Febrwary,) which meets 
with the the ſaid Bead and Howr-Cirete, t you that then 
the Proportion will thus happen ; nay, yau-may chooſe what 
day atd OWE you pleafe, if a willbe conteat with the caſual 
Proportion or number which the Bead, when reRify'd (as we 
mentioned) falls upon. 


OPERATION 1V, 
How to find the Hour by your Stick. 


Y O U R Stick being divided into ten equal parts, and each 
partby Pricks intoas many equal Subdeviſions, you muſt 
. -operate thus, RetFify your Bead (on the tenth v.g. of April) 
to the Sun's Meridian Altitude, and if you then move your 
String on the Pix of the Zenith, to the Quadrant of Proportion, 
the Bead will lye (for Example) on 87, ſothat baving wtit this 
on Paper with the figures of. 22 aboveit, draw your String from 
the Zenith over the next Hoxr-Circle ob which hand you pleaſe, 
TI mean either over that of 11.0r 1. and where your Strin 

Cuts it oh the ſaid ParaleFof the day, thete place your Foal, 


and twill ye(v. 7.) on 94 inthe fald Qynrdrant of Proportion; 


noting then 93 in your paper under the hours of 1 1. and x. pro- - 


<eed rhen in this manner from Hour Circle ro Hour-Circle, *cill 
'yon'66tne to(6; for after rhe $a% iswithin an hour of his'R:/ohg 
or Serting.you may eafily-gueſs what time of Day 'tis; beſides 


Thadowy are theno long that they are troubleforae to meaſure; 
y K 2 | 1 


4 


I2, 


* Op.2. Seat, 
K. pag. 6. 
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rin. TE Y = mort, 
I ſay proceed in this manner fo 6, and a Table like that in the 

HE OT» ' * Margin will ſhow you the hour - 


 *'$ 6. | : 
ii. 10. 9. 8. 7. 6. not only during that day, but du- 
= = — - -- = » ' -- ring fiveor fix ſucceſlively; with 
$7. 93- II, I40. 200. ZOO. 625. out any conſiderable Errors, for 


ou have nothing to do bur - to ereQ” your Stick, as perpen» 
Licularly as erent and to meaſure its Shade ai it, "© Thea 
fading the length of the ſaid Shade to be, fuppoſe 200 i, e, twice 
as long asthe Stick, your Paper wilitell you, that when this 
proportion happens, ?tis either eight in the morning , or four in 
the afternoon. 


OPERATION. V. 


How to to take an Anele in Altimetry by the Globe. 


T HIS Operation is to be perform'd like that of finding 
the height of the Sw» and ſoon, when they ſhine not our, 
as I formerly * ſhow'd you g thatis to ſay; you-mult place your 
Globe Horizontal, and having turned 't 

the Tower, move your Eye along the {aid Aeridian, rill the 
E xtuberancy of the Globe permits you only to ſee the top of the 
Tower, ma chen bring bur-your String, (which we ſuppoſe you 
hold'in both hands croſs the Meridian cowards you, 'till it juſt 
rakes away the ſight of the faid Fop, and the Degree which your- * 
String then lies on, (counting from the Zenith). is that of the 
required eLngle, to wit, ofthe Angle which isordinarily taken 
by any Quadrant, Facobs Staff, cc. 


OPERATION VL 


How to makq and. figure the Quadrant of Proportion, as 


alſo the Demonſtration of the foregoing Oper ations. 


'T appearsplainly by the Scheme here before us,that the Shade 
(AB) being Radins, the Perpendicular. (C B) is Tangent pf + 
(A V. 0. 14) the Degrees of the Suns hei hr,. as ſo. that the 
Perpend cular (CB) being Radine, the Shade. (AB) is Tar- 
gent: 


e Meridian towards. © 
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gent of the Complement of Seen " 
the faid height ; therefore 
if the Raam being-100, | E 
you mark from the Zenith . | x I 
to. the Horizon cach De-. -- CEOS 
gree of your Qnadrant of + 
Proportion with Figures 
according to the value of 
* their reſpeQive Tangents, | - 
you muſt neceſſarily per- th 


form the: late Operations 2" th — 7" 
that give usthe ow E' h 
e 


t of 
things, the hour of t 


\ 
@ 


Day, &c. For. if your Bead be reftify'd 
(from the Horizon of your Globe to ( 76') the Complement 
. of the Swns height, it will be diſtant from the Zenith juſt as 
many Degrees as the S#»-is high, ta wit 14, and conſequently 
being moved to the Q#zdrant of Proportion (which is. figur'd 
we fee, from the-Zemth downwards) muſt lye there on 2.5, the 
Tangent of his ſaid Height, (therefore as the Radins 100 1s to 
(25) this Tangent, fo 78: ) the length of the Shade muft be th 
the Perpendicular 20. Gen he " 
In the next Place if your Beadbe refify'd every hout to the 

Sans height, it muſt (when moved to the Onadrant): ill lye on 
Tangent Complement of his Rk height ; Now the Shade 
being always as I told you' the Tangent Complement of. this 
keig e, the former little Tables reed needs ſhew you the cor- 
"reſponding Hexr, -whtn'we once know” the value'of the Shade, 
ze, its proportion to the Srick, To conclude the Tangents ofthe 
firſt 10 Degrees are notexpreſt onthe Quadrant becauſe when 
"then is no Mgr Ae may eafily pueſs at the hotir, and befides 
(as ve faid) the/Shlde is' then extremely long,” and” conſe- 
*guently very troubleſoth to-meafure;” nor need"we go further 
than 6z/Degrees, ſince his greateft' Aſeridian Aliewte exceeds: 
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not thzt value, * 
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yet ret that you may not be oy I Ty ety FUPFEFYIC 4, 
Conſtrxt1on, I ſhall teach you TM it -pere Ace 
ſomething both e « age er new'y” eee mult! pp 

BH (for I have not time to inſtru& you, } thus yow cant Erets Py 

- HS icclar, draw a true Parallel; and know ſo much 
- f: * Seo as bow (befides the'wſe of the Line of Linn Nos Pct "ny Becene 
S 


the Chord and Sine of ay N, uatbey o) 'e3 re > Froen- 7277 body 
. tion the FeFor, not that oy Or, Ru == | a Dk 
 Sines, Lineof Chords, &c. is unſufficient, bur beck you Have as fols 


.under the PedeFFal of your Globe a Seftyr ro PIT hand, which lowing Pro.. 
I have order'd there for two Reaſons: : lhe nr nao 
Firſt' it will be neceſſary, the Glove ftanding' erect ana” San. 
right Angles with the Horizos, to ing the ec iesPrileftal, ter's Book, I 
to your Plane in ſeveral Operations,” withiscannor be Bal add: 
done unleſs the Pedeſtal be greaterthan bees ber - Diameter orgs __ 
(which would, make it perchance cumberſbme;, and to-rake”u eo , 


1/4 
too much room) there are therefore" under ir" two ſt - bn rpg 


7} woodey Rnlers about half an Inch Broad; toflip in;ofout ion” J:Moxon. 

+ -determin'd lengrh, ſo that it will be better to Have onewf ba” 

{oG- Seftor (which'i is a very neceſlary Inſtrument) thannor, eſfecikl- - 

4 ly. fince 'tis no hindrance to the aſe, weekſeffy intend: it for: 

4 Nor wou]dI have any thing more” on ir (bv avoid the Conſh- 
 fion of Deviſtons) than the Zine of Shmes- om: the one'fi ant - 


the Zine of il ke ares Fire Rafe F] , if ic be” 
fix inches, it will make” ax'even.F br oy ou Cir retls. 
ders it a very conveni diy 


ſon for the'{aid-S-(#br-is, becauſe! [wit 7H og: bag! rd Fd 75 . 

: itthe TANGENT aul SEC AN To any degree eueh ace 
: cording to any Radirg, and: how uſefall an Operazion this is (atid* 

1 wreperr ly in Dialing,)every body welt knowrhat bas'theleaft” 

' Cinif, 
- : Suppoſe then' you deſire the Ti angent and Sic att of 5o De- How to find _ 
£8 [nn Bec, your SetFor, ard taking (CR) the given Rading the Tingent. | 

: your Compaſſes, pure over inthe Line of Sives, at the 4 _ of 
| Sine of 3h 40, viz- at the Complement of the ei [eregbired, ang 97 cerec 
- | the diſtance berween the Figares:of. 5" gh Fo, will be the ' 

| Tangent ſought for; and the diftance between the Figures * 
| fo go and go will bethe Secant of the ſaid 50 Degrees. | 

Theſe two Problems I recommend to you becauſe they are \ 
extremly ingenious: and uſeful, found out it ſeems a while*ago 
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(or AD): ke Socane AK gal HL 6 ee Radlps 6 Gol 
that KC: KD::CR: DP; © by conftruQion K-C is the; 
Sine of 40 or Sine Complemental yo, 5 a ah 
Radias of the SeQor, and C Ris the Rad RE re BlNe 
muſt be the Secant , 
Ha thus done. with the Prel pen melons i 
| there are five privcipal. 
; fo. wit.the #7 or Rntal,. : 
rand the Tyciining.: © 
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OPERATION 1, 


TD Efere you proceed further, you muſt know Reader, that the Printer F 
B ren vale lane "in the lafl Paragraph, pa then' adjuſting the ns 


uumber of Planes to-thoſe he found expreſt) has left out two, fo that 


the before mentioned 45-55 9 Planes are 7 ; Viz. the Horizontal 
Plane, rhe Dire Vertical Plane, the Declining Vertical Plane, the Di- 
ref Recihimning Pline, the Direft Inclining Plane;the Reclining Declining 
Plane, and the'Inclining Declining Plane, Firſt, then of the Horizon- 
tal, that Dial being (4s #/a1d) the Foundation of this Science, and af 
terwards of the reſt mn Order ; for the Author treats of all Dials that are 
to be deſcribed on the aforeſaid Planes, ].M. 


How t0 deſcribe an Horizontal Dial by the Globe, for 
. the Elevation of London. Fo - 


The firſt way. \ 

en your Compaſſes at 60 Degrees in any great Circle 
| of tn Globe, fe draw os ſheer of (Te a blind 
Circle with a fair Diameter throu? it, for the Jeridian or 
1za Clock haur line of your Dial, Then take with your 
Compaſſes in the Horizon of your ſaid Globe, the ſeveral / 
Diſtances between the next $ morning or evening hour Circles 
and its Meridias or ordinary 12 4 clock hour Circle , and 
marking theſe Diſtances ſuccefſiyely in the b;nd (Grcle on both. 
ſides of its Diameter, they and the Center will be the Points 
by which you may draw all hour Lines from 4 in the-Morning 
till $ at Night ; and if you would have a Dial bigger than 
the bhnd Circle, draw about it a bigger Circle, if a leſſer a_ 
lefs : nay, if you deſcribe any other Figure as an Oval,Square - 
Oblonsg,&c. die faid Poines will as well guide your Ruler, as 
when the blind Circle it ſelf was the Extremity or bores of your 
Plane. 'But leaſt this Dire&ion ſhould ,be too obſcure for 
a Beginner, I will here adjoyn an Example. 


cle of your and deſcrib'd a blind (rele, 


- Having opened your {om aſe, as I ſaid, at 60 Degreesin .,,, x.,,mple. 
any great C lobe, , 


to wit, TpTc, as in Scheme third, draw a fair lineI T any 
how-throu* the Center O for your Aeriaien or 12 a ns 
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How to draw 
the half hour uy 
quartersz&c, 


"hour Line, and by the way remember thar inthe Fabrique of 


this Dial you plate the PolntT ever wards you, and T far- 


theſt from you, to the end you miſtake not when direQed ro we 
_ this or that-hand. Having en proceeded thus far, put one + | 


foot of your Compaſſes on the:Aferidian or (according to the 
Polar Figures) the 12 a lock Circle of your Globe where -ic 
cuts the Horizon, and the other foot on the 1 4 (lock (rele, 
and mark this diſtance in the blind Circle from I rowards the 
left hand, towit from'l to k, and ic will give you a point or 


-mark. for your x {lock borer line, and from I rob towards 


your right hand the mark for your 11 Clock hoxr Line, In 
thenext- place take in the ſaid HoriJon the diſtance between 
the 1 and 2 a Clock Circles, and place it from k onwards to / 
for a taark for your +2 4 (19k Lint, ahd from h to g fot 
the 10 4 Clock lins,-and1s of till your come to r, $ at night, 
and to 2, 4 in the morning, which are the lateſt and earlieſt 
Summer hours,” If then; yolt would have a larger Diat de-' 
ſcribe' a larger Circle, ſuppoſe, NESW; orif a lefler D3- 
al, aleſſer Circle, as MP QR, and-laying your Ruler on the 
Center O,z and oneach of the former Marks or Letters inithe 
ſaid blind Circle ſucceſſively, draw but a fair line to the de- 
figned Limb or Border (whether it be a Circle; or the ſquare | 
V X Y Z orany other Figare,) andyour Dial wants nothing 

bdt a Cock ; but remember that you need not draw your bowr 
lines quite from the Center O, becauſe meeting all there, 
they will be apt to blur, therefore deſcribe about the ſaid | 
Center, at what diſtance you pleaſe, a lirrle Circle (like y la) 

and your lines will terminate there- with ' more neatneſs and 
convenience.” Now if you have a mindto put'on half hoars 
and quarters, you will not much err if you divide each hour 
into four parts, but to-be exa&t you muſt. make uſe of your 
String, thus.- You know that the;diſtance between cach hours, 


Circle in the equator is 15 Degrees, + Draw: therefore your 


String from the Pole throu? the. «£quaror of your Globe, 
Ges degrees and 30 minutes, (0r ba che diſtance between 
each Howr Circle) and where the String cuts the Horizos 
there will - be the true balf Hoxrof that Hour , ſothatif you 
mark ' with your Compaſſes the. ſaid diftance on the blind 
Circle, between the correſponding hour lines, the Ruler (pal 
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ting throu? that Mark and Center) will give you it the Bor- 
der the place of thax Þaff boprg. and in like manner. you are ' 
ro pm ger in marking out the reft, as alſo the Quarters, 
and all other Subdiviſions... _: - bs 
As for the Stile gr Cock of this Dial, it muſt always at 
the Center make ane Angle with the Meridian or 12 4 Click 
Line (O1) equal. to the Diſtance between the Pole and the 
neareſt ho the Hovi7 on 'of the Globe; that is to ſay an 
Angle equal to the Elevation or Latitude of the Place ; 
.therefore..your Dial being made (ſuppoſe) for London, open 
. your Compaſſes at the aforeſaid diſtance, or at-51 Degrees 
.and {, and placing one foot on I, the other will fall on K in 
.the ſaid blind Circle; ſo that drawing the +1;nd line QK to 
T, you will have the Triangle I OT» which if you! ſo ere, 
that the Point Q lyes juſt on the. Center, .and the Baſe I O on 
your 12 4 {lock line (or Subſtile) your Dial is finiſh'd, 
< here you' may take notice, that tho' this Srile be the 
Triangle I OT, yet you may . fafhion-it into what ſhape you 
pleaſe, in caſe-the fide =O. (which: indicates or ſhows the 
Hlowr) makesftill an cAvg/e of 51 Degrees and + with the 
Afridian TO; nay, you may make ita Pinor upright Se-le, 
as appears by the Perpendiculars AB, GH and 7 I, for ei- 
ther of them; will ſerye the turn. by marking the hour” wich 
the ſhade of its e-Fperx or Top:1. but then-they muſt! not be 
lac'd inthe (enter Q, CERN the Har, where (fal- 
ing from the indicating fide On) they ſtand Perpendicular 
to jt ; that is ta ſay, the Pin AB: (being part of the Trian- 
gle or Stile I Q® ) maſtbe creed atB, the Fin GH at H, and 
TIatl;and the redſon,why they perform this Office, as well as 
the whole Triangle:I Q Tis, becauſe their Topy are:parts of 
the Line Or, which 1s the:only (fide of the ſaid Triangle, that 
ſhows the Hoar, as we mention'd before. 'Now for the De- 
monſtration of all, ir fallowsin the next Operation, 
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The fecond- way. 


The Conftru- Efcribe 'a Circle of what bigneſs you pleaſe, and draw a ' 
dion, - Meridian, O12, 4 Clock line"t rou* it, as before, then 

count'-in the Horizon of your Globe how thany Degree there 

are between the Hozr-(rretes' oF 12 and+ x, or, (which is the 

fame 'thing) -between'T2-and 11, and you will find their | 

number it b& abour'-r1, 140"; Theſe place on both ſides of 

your. ſaid: Meridian Line by the help of a Quadrant, : os 

Line of Chords, «arid they/l give you (if you lay*your Ruler 

as/betore on the'Cenrer) the 11 and 1' aClock Honr Lines 

of your Dial, to wit, 'the diſtance from I to k, and from I to 

; hb, as may be feetiin the aforeſaid third Scheme. Proceed then 

3 in this manner-as to the 'reft'of the'Honr lines, and for your 

HW Stile.and Subſtilar, theformer Dire@ions: are ſufficient. - 

Demonſirati-'- The: Demonſtration: or Reaſon why theſe Dials' ſhow'the 

on, Hour! is nor difficuley for-if: you 'confider: your -Globe, you 

wilt fee 'thatrall dies Hony{rolerrare equally diftant from 

F each other, -and- thar'the Fx& of. the World (of which the 

F  two' Poles are: the. extremities) lies in .the middle” of them, 

——_ and igin bi 0G ofeach; as being the'commmon SeRtion-of 

© themall ; rhierefore when the: $w'comes into the Plane of ariy 

Hony:Cirele (for exaniple'to-thatiof 4 in the morning) the 

Jbade of that Hour*Circlewwill fallchete; where the ſaid. Hogy 

_ cars erenado dh the Oppoſit __ Weftern (ide, _ 

conſequently the e-Cxis: being 'in- that Playe, as a part of ir, 

its Shade muſt needs fall there alſo, Now fſince-the Blind 

Circle or Limb of the Dial deſcribed, is a (rcle repreſenting 

the Horizon, and having by ConſtruQion its Howr-lines di- 

ſtant from each other as the Howr Circles of the Globe or 

wa 2b diſtant in thejr Horizons, and fince the Hoxrelines 


and conſequently of all othex Dia{s) are only the 
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. interſe&ions of the Howr-Cirotes with their reſpeRive- Planes, 
ir muſt needs follow,. if we. place.in the middle of the ſaid 
Dial a Cock or Stile, miking an Angle of 51, 30, with its 
. Meridian {:pe or Subſbiler (to wit, the Angle which the Axis 
of the World makes with the interſetion of the Meridian and 
1. Plane of the Horizon) *cwill caſt a Shade direfly on the 

 Honr line correſponding * to.. the Howr Circle in whoſe Plane 
| the Sn then lies, 'in cafe the AMeridian or 12 a Clock line of 
the: Dial be plac't North and South, like the Meridian of the 
Globe when compog'd, for the Globe it ſelf without it be 
' compos'd will not (as we bave formerly mention'd) ſhew the 
- Howr, becauſe its Howr-Circles do not then correſpond with 
the Heavenly ones. And as for the reaſon why the 12 4 


+ - © (ck line is the Subſtilar, "tis becauſe the true Height of the 


Axis above the Plane (which the S7:/e or Cock, as I ſhowd 


© you, repreſents) is to be meaſured in the Horr Crrcle that 
\ falls on' the Plane at. right Angles, which being the Aeri- 


E.. dian or ordinary 12 a Clock Hour Circle, it follows that its In- 


terſeftion with the Plane muſt be the S»ubſt:lar, or Line with 
which the Sr4Je is to make the Angle of the Elevation. 

- - All that we have then ſaid of this Dia! may be clearly ſeen 
by Sch... which repreſents your Globe cut into an Horizon- 
- ral Plane, with its Dial on it, as Sch. 4. does the Globe en- 
tire, 'when you conſider it-in the deſcription of the ſaid Dz2/; 
for there you have before your eyes (by the Letcers I k 7, &c.) 
' not - only how to open your Compaſſes from Hour-Circle to 
Howr Circle for the true placing the Diſtances of each Howr- 
Line on your blind (ircle, bur alſo the number, of Degrees 
in the Horizon between every Hour Circle and the Meridian. - 
Befides, by the Horizons oblique cutting the Howr Circles,you 
may ſee how that (notwithſtanding the equality of the Syns 


E - Horary motion) the Howr-lines of this Dial muſt be unequal, | 


and conſequently that they are of different diſtances in difle- 
rent Latitmdes. | 
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- OPERATION 10. 


*To deſcribe an Horizontal Dial” Geometrically, for the 
os _ Elevation of London. 2 


bw 1 

Parte 4 

CIOTE - m 
& 


'T NEſcribe a fair Circle as A BCD, and if you would have * 
1-/ your Dial of another Shape, you may afterwards de. 

- ſcribe. about ir yas 42 you. pleaſe ; I ſay, deſcribe the 

fair (ircle A BCD, and. draw-throu*-irs (enter O the Line "Þ 
AOC for your Meridian or 12 aClock boar line, and crafts} 


Tangent Line GH, 
ie T 


fides of A, the Tangents of 19, 30; 45, PE 
the aid Cenrer O and the point 1 5 will give you the Howr-lines |. 
of rand rx, the Center Oand zo, thoſe of 2 and 10, andin 
this manner proceed to75, which will give you the Howr- "| { 
lines of 5 2, and as for thoſe beyond the 6 4 Clock lines, F x 
.do but produce $ in the Aſorving,' and "twill give you 8 at 'Þ j 
Night, and 7 in the Aſorning 7 at Night, as will 4 and s in-.. & 
the £vening, the like forenoon Honrs. | "S: 
-- Thus 'then' you have not only an Horizontal Dial Gere Þ 
wetrically deſcribed, almoſt as ſooh as the former, (and this }- 
without embroyling the Plane with multiplicity of blind (roles |. 
and Lines) but a way alſo (in caſe you have no Sefor) how Þ 
to inake any. Tangent Line ſerve your tutn , for, 'tis but ta» |. 
king berwcen the Compaſſes 45 Degrees of it (5.e. a diſtance 7 * 
equal to its Radix) and findingqur (by a trial or tyo)the ras [i 
i 


ah AY, ; 
S0) CODAETE 
+ 


)R 


befo 


I the points of each hour line; for as the former Radius AL was” 
"10 the ſeveral Degrees in'its Tangent Line, ſowill the now Ra-. 
"dim RM be to the ſeveral Degrees in its Tangent Line. NY 
' As for the' Demonſtration ot Reaſon of this Dia/,every body The Demo n- 
-that underſtands Gnomonics comprehends ic, I doubt nor, at the ration» 
firſt fight; for the Ang/e O in the Triangle K O A, being by con-. 
*ftrution equal to the Elevation, do but place the Baſe AQona 
- Meridian Line, and if you confidet the Side K O as the [nd:ca- 
-1ing $5de of the Srile or (och, it neceſſarily follows, that it will re- 

preſeat the 4xis ofthe World ; fort isevident that its Top K. 

-will point djireRly to the! Pole, and: touch ir, if produc'd, whillt 

©O its other extremity paſſes throu' the Center of the Horizontal 

Flake; therefore if a Cirele{whoſe Radins is A L) were ſo plac*c 

on this Srile or Axis,that its Diameter croſt it at right Angles 


at L, the ſaid Circle would pri Circn!/um maximum ſem- 
er apparentinm,for that Circle in the Heavens ever tcuches the 
*Horiz.on,as this would do at A.ThisCrcle then being parallel to 

+ ihe Equator, is divided by the Hoxr Circles into twenty four 
*equal parts, and conſequently each fifteen Degrees in its Tan- 


gtnt Line G H, will correſpond with its ſaid equal parts or Divi- 
"fiofis. Now GH is alſo the Tangent Line ag Horizon, as 
*wuching it inthe Point A, but where the Zowr Circles cur the 
Horizon," or its Tangent /ine,there the Points will be, to which 
(from the Center) the Hogr Lines in an Horizontal Dial are to 
*be drawn ; ergo © the Cemrer of your HotiLontal Plane, and the 
*&reral fifceen Degrees in the commonTangert G H are the true 
_ ofthe Hanr Lines. \Befides as the diſtance. between each 
;Honr Line (if *3 .L,. be. the- Radix) is 15 Degrees, ſo 'if 

"FAO be Radins (I mean O A the Radins of the Horizon- 

| tal Plane) the faid  Howr. Lines. ' will -be dittant as many- 

.- 7 Degrees aſunder ,- 'as they are in the Horizon of the 

4 World, or as you found them in: the Fabrick” of the ſecond 
| Horizontal Dial by the Globe, Here alſo you' may. ſee, that 
| ferrue place of this Didlisto be in the Cenrer of the Earth, and 
> 3s B25 not 
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/ * ---—> noton irs ſuperficies, but by reaſon of che Sue vaſt diltance,the * "Þ 
- Etror; which thereby happens) is pats way. becauſe the / 
' Error is not ſenſible, we may fafely conclude, char the 'Smn is,, 
; vaſt ty aift ant from ws. Ne EE SREED. © Kees $6.9 "4 
_ Somachthenfor Horizontal Dials, ſince there noiy remaing 
. nothing neceſſary to be known, -byt how to find whether they 
* pag. 4 ſtand Levelor no ( which is handled in the firſt * Sefion) 


how to draw a Z{cridian Line for their true. placing, which is} 


learnrby the hedges Operation... But before we go further ler 


me advifeyou (whenfſoever x: 


IS 

$94 
wt 
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| ver Fou make a Dial of conſequence,of Þ 
4 Memoran- What kind fſoevyer it be) todelcribe ir firſt on Paper, 'and thence, } 
dum, to mark out the Lines on your real Plane, for thereby Jos will. 1 
; not onl _ your ſaid Plane neat, and more.judicionfly.. F 
chuſe the place for the Cenreriof your Dial, but (beſides | 
| the ſeveral conveniences which pratice will ſhow you)the Lines, Þ 
/ themſelves will be more exa&ly drawn, by reaſon you can ma-.. }_ 
| nage your Paper draught as you pleaſe,  _ 
OPERATION. TV. ” 3 
h +©ÞY-- 
How to draw atrue meridian Line on anyHorizontalPlane.” = 
| > res; your Globe on the Plane, or Place where your | 
of Sa Dial is to ſtand, and making marks or pricks there (oa' Þ 
each ſide of the Pedeſtal) at the Letters Sand N, draw buta | 
Line throu* thoſe marks,and that will be a true Meridian'Line,  F- 
and if you do the like under the Lerrers E and W,you will bave 
a true Eaſt and Weſt Line. Ont & 1 


OFERATION, V. 


How to Deſcribe a Vertical, or an Brett Dirett South 
p | Dial by your Globe for the Elevation of London. 


- The firſt way. 4 


b, fg I $ Dial js made on the Plane of the Primary Y, ertical, 5 
which paſſes from the Zenith to the Nadir throu the Eo + 
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*4 lieſt hours, that this kind of Dial ſhows; for ſince its Sides lyefu 
| _ Eaſt andWWeſt, and that the Sw» never comes to the Eft before 
'} 6 in the morning, nor.is later in the Weſt than 6' ar night, *cis 
impoſſible that the P/ave ſhould ſignificantly contain more 
Howr-Lines, And as for the Stile or {k, the diſtance on : 
| your Globe between'the Zenirh and the Pole (being the Com- : 
1 P of the Elevation) ow you from to K theDegrees of 
F its height abovethe Plane,ſo that you may eaſily place and ere& 
| ir, the S»bftiebeing Rtill the Aferidian. The Rules inthe firſt 
Horizontal Dial will ſhow you alſo both how to contra@ and 
enlarge it, and bow to reſolve (eſpecially if you conſultthe 72h. 
$th, and 10th, Schemes ) any d'fliculty thatcan poſlibly ariſe in J 
the preſent Operation ; for Scheme the 74þ. ſhows you the Globe | 
it ſelf with the Strino drawn from F 4 Zenith to the Nadir _. 
throu? the Ea#F InterfeRion of the «Aiga@er with the Z7orizon z 
and Schemie-the 8th. the Globe cut into this Plane by the ſaid 
| String, and laſtly the lower part of. 56 xewpathe 1 0th. (to wit, the | 
|}. Semi-Circle PIC) the Dial deſcribed by the foregoing DireQi- 
+ -ons. Now for the Dywonſtracion it follows in the 8:5, Opera-' 
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' OPERATION VI. 


Elvation of London. 
The ſecond Way. 


The conflry- 
ion. 


Diameter throu” it, and our String on the E 
or. ft Poynt of the Globe as = mas. Lok by: x4 


and each In 


as the before mentioned 


Stile and Subſtilar, you 
Pration, fince the ſame ſerves both. 
OPERATION: VIL 


How & Sa 4 Line Parallel to the Horizon; fogether with 
| Two ways how to place truly all paper Draught ontheir 
reſpettive Plane. | | Ws 4 | 


® pag. 79 Aving lately adviſed you To Delintate all Dials on * P.& 
per, before*y 


How to draw ving ſhow'd 


ibe this D:a/, "tis now time to teach 
« Lins Para- YOu how to draw an forttoental Line'on this Plane, that you 
tel to the Ho- may thereby truly plate your Drexghts. Slip therefore ont 
_W > rs your two Rulers, which are fnder the the Pedeſtal (as I already 
ovaly - he mentioned) and placing the end of one on a convenient- Center. 


draught on (choſep by you) in your Plane, you'l have by 
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PIs ES SL TE 4 -O 
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r Beador - 
Compaſſes in hf narp Circle)the diſtance doc oge the Zenith 
jon ofthe ſaid Srring with the Hoxr Circles, Þ| 
and you will have the Degrees of every Hony from 22 a Clock, {+ 
Scheme ſhows you , ſo thatby |} 
' the help of your Seftor (or of any Line of Chords or Quadrant) | 
Y may mark them ſucceflively in your Blind Circle on both | 
des of the Diameter, and then if you draw from the Center | 
Lites throu' thoſe marks, your Dial is finiſh't, for as tothe | 
need noother InftruQion than what you  Þ_ 
had in the Jaſt Operation, which alſo ditets you to the Demon. | © 
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How to make this Fertical South Dial by the Globe far the | 
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; 28 -- cond:Point, and conſequently-marks to draw. the rs pea line 


+ by; ſorhat if you thenplace the {enter of your ſaid Draught 
oy -'F Center of the Plane, and/its 6 4 Clock Hour Line on _ | 


Horizontal Line, all the other Zines will fall on their true 
places, and thereby ſhow you where (with a Cole or the like) to 
4. + mark oat points for the perfeR and final drawing of them. The 
7 Cock alſo of the Paper Dizl, will dire& you in the placing of 
7 - the other, forchey are both tobe of the ſame height above 
; their reſpeſtive Planes, with their Tops gointing the ſame way ; 
viz. downwards to the Horizop in all theſe South Dials. 


..-. Bat if you wilthave yet a more eaſy way of placing a Paper Ga eaſier way 
Dranght not only on this, but-on any Plane for which *cis made, 7%” *2 2/<ce 


'} look whar a Clock tis by your Globe, and moving your ſaid vv ge 
F  Draxght onies Plane *till ir ſhows exa@ly the true Hour, do is | hag 


bur fix it there, and you may mark out the Points for your fair 
Lines with all the eaſe imaginable, | | 


OPERATION. VIIL 


How to make « Vertical or Ered® Dirett North Dial for 
the Elevation of London. 


' -pHERE ir no difference berween the Fabrick of this Dial 
and the former; unleſsit be in figuring it; for a So#th Di 
. al reverſt oh Tg Dial, Tom pwn Honr Lines 
being mark't with-the Morning Figures, and the Morning ones 
with thoſe of the Afternoon ; So thar the Top of the S:i/e points 


now ——_—_ may be ſcen by Scheme gth, and by the upper 
of Schowe 16th, to wit, by the Semi Circle P IC; there. 
when you chuſe a Center in your deſign'd or real Plane for 
this Dial, [etitbe inthe lower part of it to have Room for the 


} _ Hour Lines to raq upwards. 4 Memurau- 


+: And by the way you/:muft here remember, that tho'I bad 

| . you in the making'of this your Yretical South Dial, to take the 

- diſtance berween-the Zenirh and'theInterſeQion of the String 

_ with the next How (Gale forthe 1 and 11 aClock Howy Lines, 

+ &c, yet that SeQion' of your Globe by your String from the 
Zenith as aforeſaid, givesintruth a Norch Dial, and therefore ' 
CO NEALE INI Diſtance berween > 
þ. 4” 


dum. 


_ 


- ; L -Hient * 4 "4 I 7:4” WE, : . i : þ bs 
Demonſtrati- The Denionſtration of reaſon why. theſe Dials ſhow the |} 


+  *that the Shade of the 4x will fill fall on the ſaid boxr-line 


| Degrees from our Zenith, which being apointjn our Horizon, 
InAaKes i 
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Seer-Cireary bu Gaanhe WES 
is TP to: : ate. p * "at 
more. at batdhan the Nadir, and co 


Hour, differs even at firſt Conception bur. little, and at the 
| ſecond not at all from that already given for the A - J 
ral Dial. © By the firſt {onception I mearrour conſidering theſe Þ 
Planes as Vertical 'and Erett, for ſince, the Howr-lines of } 
all Diels are (as I ſhow'd:you in the former. Dewonſtrati« }__ 
on) the [nterſettions only of the reſpe&tive Howr-Gircles with |} 
the Planes, and fince the hourly indicating Shade, is the Shade 7 
of the 4xis or of the Howr-(ircle, which then lies in the - 
Plane of the Sun, it muſt follow, that the Aſark made (for. 
exampleſake) by the 4 « (lock Morning Hoxr Circle on the 
String, and the Center of the ſaid Plane (which is the common 
paſſage of all the- Howr-Cireler) will be-two true Marks or | 
Points for you to draw that howr- Line by, and conſequently | 


- aSofcen as the Sun comes into the Plane of that Howr-Circle. 
Now your b/nd Circle is (by conſtruQion) "equal to the Circle , 
madiby the String on the Globe, and the Ifarks on its. Limb | 
are equal to the Marks on-the ſaid Srrivg, therefate the Dial | 
muſt be truly drawn, andthe -Srile -on the 12 4 (ok 
line (to wit on the interſeQion of that Howr-Cireile, which falls 4 
on the Plane at right Angles) muſt traly caſt 'its ſhade from «}- 
time to time, ſeeing by its Site and Angle it correſponds with ÞF_ 
the Axis of the World. As for our ſecond Conception in -re- 
ference to theſe Dials, we ſhall find by it that their P/anes are 
real Heriz.ontal ones to ſome People or other, for this Seton 
of the Globe being a gf at Circle will ITO thoſe 
thar live in the Pole of ie, viz. to thoſe ander our Meridian 90 


4 


heir Horizontal Dials always our Direft Vertical ones, 
and their Dire VertioatDials our Horizontal ones. Tis plai 

then, that the preſent Dials.are exaRtly deſk; 
mer Dire&ions and Proof of an Horizontal on 
the Howr Lines are here drawn from the Cen 


> 


% of $ -- þ 
o 


ho-weſcripe;and uwvofthe Englth:Slobe. 35 

of ppoſe) the String repreſents.” Nor db's the Cock/'of ' 

- theſe De Uiſhes from the' r Rules ; for having the Mers- 
" :dianor 12 4 (lock line for Subſtilar for. the former reaſon, and 

© "being 38 Degrees and a half above itjit makes an Angle equal to 

” . theElevation of the People,who have'the ſaidPlane for Horizon, 


OPERATION 1X. 


Tt To make the aforeſaid North and South Dials Geame - 
4 _. - . #rically, for the Elevation of London. 5h 


# 


2+ T Here is, no need. of a Scheme for this Oper Sin, fc *cisa 
” 6 Corollary from what we have'now ſaid ; for make butan 


Þ - Horizontal Dial Geometrically (as ws formerly ſhow'd you in 
FF Scheme the 6th). according to the Complement of the Elevati- 
'3 on of. your Place, and that will ſerve (the figuring only con - 
fider'd) for either Dial. : | 
-. Here then ve may ſee that O $, or ON the Baſs or Foot 
. of the Srile of theſe Diats, (that is tro ſay, the diſtance between - Memoran- 
its Center and its Horizontal edge or (ide) is ever the Tan- _ 
ent of the Elevation, for 'tis the Tangent Complement of F Sar 
R the Stiles height above the Plane. And here alſo you ſee 
that the very ſame Dial (the figures only traoſpos'd)will ſerve 
' both for an Horizontal and this Direct Vertical one to thoſe that 4 
4 - live in-the Zatirnde of 45 Degrees, fince the Elevation of the | | 
7. FPole and (omplement of it is thexe the ſame. 


OPERATION. X. 


To deſcribe by the Globe, "Meridian Dials, or (4s others 

call them) Eaft or Weſt Dials for ' the Elevation of 

of: Ks Lcndon. - © 

PHeſe Dials tho? Vertical and:Dire# (as paſling thro'cur 
| Zenith, and facing alſo two'Cardinal Points or Quarters 
of the Forld) are-very different from the former, nor 
4 has any body: (I believe) raught yer their Deſcriprion by the 
* * Globe. | Fe "IJ : 
. - Toperforia therefore this Operation, you muſt by the help oak oo 

ED: _ | of promis'd. 


* 
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The C 
Zion 


Eaſt Dial. 


avoid it 
where the 


«x avin Seb. 12, and drawing the Line H 4 how 


_ the correſpanding 


4 or tie AK : 6 EN pon fot examples of : ; = 


inettial) cars ſomewhere or other the 11 4 Ry 


_ hour Circle, 1 mean the 11 4 Clack boar Circle on the Ys 
ares, .or black 7 


part of the Globe ; and this eArch by 8 
_— from che: point Cin the e-Eqninoitial {olnre (or 6 -; + 


ircle) to Ain the Horizon on the ſaid Northern fide 


dp the Globe, pe be a moon of a lictle Go ircle parallel to the = £ 


Ateridian contaitii the Degrees of the Elevation. of the Pole, 
and cutting all the v-Cfrckes alfo from 6 to 11. 


this be Tn ht too troubleſom. a work, the Globe: maker may 


| Arch and Howr-Circles would interſeQ,as may. 7 

be Nip ns 3 Folne Fo ,0,S,T,V _ fo that 'Þ 
'beyon adds one prick more, viz. atR, to give you |} 
from H the Radius, or 60 Degrees of 'the: ſaid eArch, you Þ| 


need nothing elſe. 
This being premis' deſcribe 'on a ſheet'of paper (HR, 
y- Of 60'degrees of the ſaid Arch" Radins) a 


K its Cenrey to repreſent the interſett;on: of 


500-49: 4 ded to the ſaid Arches full extent, to wir, "Gro Bw) 
H oC, - one foot on the blind Circle atH, and Þ|}_ 
the- other marking ce there C, draw the {ize PCT thron} 
the Center K, and *ewill t the interſe{tion of the 


quinottial Colure (or 6a 
blind Circle or Plane, fo that i 
the diſtances between-the point C, and the ſeveral Interſefti= 
ons of the Hoar ((ircles. with the ſaid Arch C H, and place 
them an your blind (rele on the right hand fide of PCs, 
as. well re. Yon Horizon Hh, as aboye it, and draw.lines thro? 
chem (viz, O 9 $0, TT, v,and Z Q): you will have a com- 
pleat Eaft Dial deſcrib'd,” after you have drawn 2 lines more 


on. the lefc fide of the-lihdl Þ. C510 wit, the Line Nv diftane. | 


from it a is Os, and the. Line, Mu, as. isSo. As for the 
cach hour line, it m———_— tothe Figares of 
Hewr- Circles ods 
CH, and thus you will find them figu he forementioned 
Scheme 12, which ſhews. you-too gue inks or Parallels |} 
are drawn for the ſaid | Figyes to lye in, as being only. Þ} 


CO 


£ 
—— 


But if |} 
6 Pricks or eAfterirks upon- the Globe, x - 3 
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'F. $5 5- The gee LO 
- double Lines (equidiſtant ar pleaſure) on both ſides of rhe Ho 


| weow Hh; and here alſoby theblind Zines, and by che fair 
| ones, you have before your Eyes whit is neceſſary to be expreſt 
} on your fair Plave, and what not; - Pe 


Nor is there any difference in the (onflruttion of a Weſt-'Of « Weſt 


Dial, except it be in turning on your draxght the Howr- Lines 
or Parallels the other way,to the end they may all point Vorch-" 


- © wards ontheir reſpeFive Planes z for chus (in Sc4.1 1.) do the 


I- Prick Lives (m8, n7,c6, 05,94, t3, uz and z 1.) which 


; 3 3 would truly repreſent this Dial, if they were produced in the 


Bur here you are to remember, that when ſay, that the 


” height of the Stile is to be equal to the diſtance between C and P, 
- -T mean in rigour equal to the Sine, and not the {bord of that 
Arch, bur ſeeing the Chord of 10 Degrees, diftersnot ſenſibly 
= from the Sive (and by the way the Arch C P on the Globe will 
| not be above 10 Degrees fromthe Meridian,) the interval be- 
4 tweenC and Pwill ſerve the Turn, Burt if you would be more 


1 & rake between your the diſtance of double CP, 


; a - to wir the interval of (fu 


) 2 0 degrees, and half of it is the 
required diſtance; for ha!f rhe Chord of 20 Deg. « equal to the 


*: Sine of io. Or if yeu,pleaſc you may ere a needle ar C Paralel 


to P (the elevated Pole of the Globe) and the diſtance between . 


4 them will be the true Heighrof your Srile. To Conclude, You 
1 may contra and enlarge theſe Dials as you pleaſe, by draw- 
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Ns ''4 : 

- EE: x! 
$38 
x "m0 
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i & 


1 ; ing the hour lines twice orthrice (or according to any other” 
£ > opting neater or farther aſunder , and fo abateing or 


ening in the like manner your Stile, 


Dial. 


 _ Now for the SwbſtHar 'tis the @a Clock Honr Line fince that of the Stile 

* Homr Circle falls on the Plane at right Angles, and as for the and Subſt:lar. 
| Cock it maybe a Gallows Srile (as in Scheme 13) ora Pin (as © 
” in Scheme 14) ſo itbeplac't onthe Subftilar and perpendicular 
to it, having irs heigbt equal to the Diſtance berween the Pricks 
or Aſtericks Cand P in the faid x1 Scheme, or (which is all 
= one) tothe diltance between K and X. viz. the neareſt diſtance 
| - between the Subſti/ar, and the g a Clock hour line in an Eaſt- 
Dial, and the S»bftilar and the 3 a Clock: Line in a Weſt Dzal. 


Demonſtration is obvious, for ſince the poitrs M,N,C,O, The Demon. 


the Points {4 #,, 9 go7,v. (- on the lower part of ic are (by 
being equal in diſtance to thoſe on the Arch!) the interſeRions of 
. the 


| $,T,Vand Z inthe upper part of the #/indC:rcle or Plane,and Ffration. 


—_ 76 de 4 
howr Circles) f Ir. T | 
| OE AE « 3 Capiay into the re 2 
"Plane of chat- -tewr-Cirgles th&efore the Stile ot this Dial re. 4 
ae wx rr the 4. pn, Dh Plank, 


fa xo lane iſtanc between 
LEG ;Aar,it ſhall be ſhown wy 
500 e next Operation, 
"OPERATION XIL | 3 
How to deſer be an Eaft or kg Dial Geometrical for the E. 3 


$.-- Elevation of 


The Conft?u- 7 = Poa the blind Line H b and crofs it Gom4 your left hand 
Aon, is in'Sch.13.) with & « another blind-line to make an | 
| eAngle at their OG K. equal tothe Complement of the "þ 
Elevation, then ing in the ſaid Zine A& e on the right ſide IS; 
of K, the ref Tagiae of 15. 30 45-60. and 75 De» 
grees, as alſo NANG Tarents 15 and 30, Draw but | 
Perpendiculars through the Pricks,and you have an Eaft-Diah | 
whereas ſhould you croſs (as in Sch.14.) Hb with A « from | 
_ "the righthand, and pricing aforeſaid Tangenrs the other | 
_ way, draw Perpendiculars rough - them, you would haves ÞJ 
Weſt-Dial. By theſe Schemes alſo. you may know howeach | _ 
Din isto be Frnar 'dithe Baſt-Dia! containing (as you ſee) all | 
the hours from 4 in the morning 'till Noon: and the 1 als 7 #- 
the bours from Noon. to 8 at Neebe. Naw for their 4 
they are (as I ſaid, inthe laſt Operation) ro bea Pin,ora'G & : 
lowes es and in equal to the Tangent of 45. Degr = 46 BP 
| or diſtance jf between or 3a Clock howr Lines and that of | ih 
fx, whighs ever their their Subſitar. "RN 
The Dems 1- eſe Dials muſt be rue, iſtheir ve in or Parallel  ] 
Fragen. to the 4 rv 5 for fiace the Line H Him _—_ acs + if o "BY 
ranges 0 IS 
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| SN Tengen in oay Depengere wo « 


| ver hich 
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liſfanr, figee they are (o. mar Porabhts mone%; A — 
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| ſuppoſe)be by right the clining Plane 
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' £ Ke | - Appellionof a Decking one J 
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fay Ie rat ate Prove Jelines lornny 6. degrees || 
_ dre __ Soath,, avis its TED to - 4: 


; this Dial it differs little from *. 
*rreated of; for 4 
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Corcle 6 ts ir men + in Seb. iy and it will _— 3: 
you mark for the” EEE and the dis; 


Senor ters wet 
Ermaommggs Jo 41 | on f 


the Afrerment _ ou \ oy king todo bur: 
Hours. drop your String, an the Weſt-fide of your Glebe, th 
*  grees in the Horiz0n.the contrary way. ies OIL 
wards the South) and che-diftance between th 
Point.ia 


6:16) will 
diſtance from thence 6 the 
that of 2, to wit, from Zta 


gives yu | | 


= —_ = 


. _ ceedton, che-g: a Cs . 
6. : $a gag a” nid te oriz0n on "4 i po 
your foie”. og rs # 


How FOu®: " for-yout i Srl 
the Stile and "Art Kr | 
Subft:lar of 4 
Dechning 

* Dal. 


d Sabffits-t tey Uitr a \ rom thoſelf | 
i Rajd $f or Cock ih be | 
ao longer plac'd on the 12 Tek ig nor wk irathicight 


ORF 4 


OTE 
4 


watt, lee. wet to 


HS 7 7 A otheTowp ip of low 
"att ew ay e's nyo Bea Becienfion in 


2 "Hh 


| 4 Rp /asbefore; andputting one foot of your (ompaſſes in the 


Jer? Pale, find' with the other the 'nearelt Poinc on your | 
g, to'wit'S (asin $ch,15.) andrhe diſtance betweenS the 


p [= 12 Coateſt Poine and che Zenith of, your Globa"mill be'Z S/n 


in 0 hg of _— the <p yn the diſtance Lo 
#" Ling of your Ds your Subſtilar,"w in ' 
N vr S rlagple tes lyes from the Aoridian towards your lefc 


3 tg Morning hears, and the dittance from the (aid Poor 
in the Ser4 ws d the Pole je of yu from S'ro P:) willtu-the "ſaid 


your Stile ;'ſothatif you ereQ and 
PE NER EI TAC OS 


Bari pod fl | re Tn, of your Compaſſer from 4 Monuane 


| tie the String will not ive ou preciſely this Poiaclinee 
| ve Pulrioe Sirmgill ci | 


Ss 
i - 
£ O =: 
* all ' ne 
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' treight over't 
Olds Eufwrdy 
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he ned 5992s; 4) 
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2 $0-AINHY © 06 S > 2 . Kt : | 
| "han ihe and reed inthe Hlovizan \ The , 
D=z = EET Sour frm ———_ 


- 1 oth - 
44 40-7 
f 
/ © \ "a v2 
, 2 «+1 
"Ty" IS” 1 x a wy 
" "- _ = 
%%. 


2 


- the foregoing Operatipy, that is to ſay, the number ot Degrees 
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berween Z and $ gives. you the Sub-ftilar,” and thoſe from P to | 


S.che height of your Srle.- 


fration of | ſhow. the Hour, it is this; Firſt you ſee that. the Sering, by be }. 


The Demone | As' for the Demonſtration or Reaſon why Dia's thas made * | 
nc 2 declis ing on one fide removed go Degrees from the Exft point North. | 
3s 


als. ward, and on the other fide 40:Degrees from rhe Weſt Point. 
Soxthward, repreſents on the Globe the requir'd Plane, and 
therefore whereſoever the Howr Circles cut ir, there the Shade 
of the eFxi# will fall, ;as we ſhow'd you before in the former 
Dials; Now two Points made by the interſeQions of each Hoxr 


Circle with tbe Plane being given you (to wit, the Center where 


: her all meer;and their reſpeRive marks on the Sering, or ſup- | 


ed Edges of your Plane) it. ruſt needs follow, that if you * 


- -draw Lines throu' thoſe Points, they. will-be true Howr Lines, | 


For (as we have often ſaid) the Hoar- Lines of all Dials are on- 
by the 'interſettions of the Mato grieh the. hows (circles. Tn the 
next place,fince P $ by. conſtruRic 


\ 


the Pole to. your String or Plane;\it appears that rhe Hoxr-cir- } 


le which curs the ſaid P/ancats, fallson it at right Angles, and - 
| conſequently that as PS (the height of the Pole or Fx aboxe ; 
the Srring or Plane)givestbetrue height of the Sile of this Dz 
ſothe interſeRion of the Plane with the ſaid Howr-Circle-mu! 
be the true Subftilar;for the Snbſtilar(as we already mention'd) 
3s only the interſettion of {jt Plaiit with the Heyr-Circle, which 
falls at right Angles onit ; Ergo The diſtance between Z and 


S gives in your b/;nd Circle the diſtance from your 12 4 Cleck } 
line to the Subſtilar,, and Þ $'the height of the Srile. [ 


A Memorane And by the way, here ir appears not only why the 12 4 Clock 

dum. Lines of Declining Dialgcontinae perpettdicular, but alſo why 
their Centers keep the ſame diſtance from the Horizontal Edges , 
ob their Planes, as. do the Centers of the Verticat or 
dire& North and South Dialiy 1 fay,. here all\this: appears ; 
for the 12,4 Clock Line: (whichis. ever the interſeftion of; your 
AMcridian wich.cheſe-Bigner)' being a P omen: tbe pri 


anary Vertical Plane, becomes the\Sarls 0b the HvriJa 


Fertical'Dia's; by their Drotenfionioud only ep et | 


borh the Conrer and the ſaidota ©Glock:Zanecremait the ſame 
in-all ; therefoze he Tangent: ofithe.B/eus/an,: being do I 
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is the nearctt diſtarice from | 


n, end al |. 


1 


* formerly ſhows ow he "vary Foe fooe wr. The Seiler * * peg. 84. 
diſtance between the Center of a Primary Yertical Dial and its 
Horizontal Edge is that of a Declining one alfo. ; A 0 

' But to proceed with the Demonſtration ; you muſt. remem- menſt2 5 ag 
ber that this Dialisan Horvzontal one (as we ſhow'd you ® be. + pag. $3. 
Sores thoſe that dweltin the Pote of the Circle defcrib'd by 7 
the Srring, i.e. to thofe in our HyriJon 40 Degrees Eaftward 

from'the Meridian; or (which is all one) ro thoſe that dwell 

where the Thred curs the Horizon, but all the Hour-Lines are 
truly drawn according to the former Riv/es of an * Horizontal * pag. 7 3. 
Dial, to it from the (enter to the Points wherethe reſpeRtive 

Howr Circles cur the String or Linsb: of the Plane,  thereforeſt 

mat. truly ſhew che hour,” * | 


TENTS OPERA TION. xy. 


How! to de cribs Geo trically a Declini Dial fo or the 
je "Elrvt 1 ates V for 


IS) _ Ot, * WH) "Thc" Gift way, © GY £1 821% 
[3G if ava 
'F'> Q Dial A c as I aid) an Hetigenral one to thoſe is The conſtru- 
| our Hor:2.0n —_ #1 ptorvfrryn the Meridian, ion. 
Find(as we ſh inch oe __ or,20 Sett;on,) what * per 2 3 
"Fltv4tidn or NT 14,6263 Geometrically an. 


"Horizontal Eg on Pa pe for bf Eltvation,' In thenetr 
lace conſider the difference between borh Longirudes, to wit 
w many Hors the Sun pred reaps to their Meridian than 
yourg, ſo thar if he comes, 3 bars oil follbw,chatthec 
3.4 cloth hour Lhd is'r ei Reon tae, 12 is clopklit'c this Plane, 
Þecauſe tis really fb __ -\hen"tis bur Nv: 
_ 'with'you, and confequ a > 4. wtt'Be your ratloech, 
+ "and ab cheir 2 your 11 ivy © 2k e wet A are to/mark the 
reft;havi ving hothing chore tou; or -. ro oy out fair Plahe 
a* Lie Parallel to the As Jrarhls br Ab * pag &. 


Lice fs _ tht,(thy AV aL he 
tdi Dr hds or: M Gegring Hoot - 
Lines) for* ; pos, 1 

:only 7 6 2 "(5 plainly eo "fe 


Sr: th the orrerteg will fall, and hs « bieh the Cock Þ it 5 is 
to be; for ay areallto o correſpond \ with thoſe in the ſaid Hn- 
11Z0ntal 


Fi #rC12, 


ſo.on,; Rohn ; he _ Declingtion were We 
then 11 apd:10 minutes = be the ſaid Meridian ; a. | 
and 10 Minutes your 1 4 Clock, Line, &c, for thus you muſt 


operate in all other Calcs, that-i3 to ſay, you miſt till allow 
by che new figures the difference of Longirmde, that 04s to 
bebetween \ you. andchem,. ro whom the Declining, Plane is Ho- 
rizoutal. Bur "becauſe this manner .of Digiling may. ſeem to 
ſome.troubleſom and confus'd (eſpecially = "D+ be aid Difle- 


I fall wo by 96 = + RR 
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How to deſcribe Lek 


_." wget 40 Deerees 2 
es of FLING On. 


\The ſecond. way.. 


The a Fa rake ap Horizon Dial for ch aſs | Elvatic in fx 


x FEI tis  expreſt by 
wa 


rick lines in Scheme - F from the Center Ar 


everal Howre Lines upwar nds as you think fit, and Eine 
them to ſhow what-Z wth Abe 6 .chule. is A C. (rhe 
12 a clock line) any) ſe P, ren. throu” gs 
blind Line G D makin KC wA e of x0. 
Krees or C it of your | exc the Pex 
vealer P B onthe ſaid 5: P and taking with your 
anole (AP Ty po yp $i 2a 
| of on 


Wn fW] of the 
here the up hk, 


—_ oo > ta 


- 
Ou . ! $4. 's 
it do wet - = TR 2 4 wm 4-5-4 7 4+ « 4 Þ. » s *» «a 
2 ; 
G a : Wt fb. 4 F bY wat R- IK _—— 

: *. 3, A 4 FEY wo OW 2 Mu 

. _- hy 4a. = q C : 
, 4fe » 
[1 

” ws, a+5 4” + _ —_— —_— _—_— - - CENT 


bor to dcaw Halt Lites fromthe ſaid enter F, ro your Border, 
thro?” rhe Interſections of the Line G D with the ſeveral Howur- 
lines of the Horizontal Dial ; that is to ſay, you bave nothin 
more to do; but to draw fair Lines throu' the Points KEMNOQ 
PQR which give the hours of 7,8,9,10,11,12,1 and 2;and by the 
. way you may have as many other Morning or. Evening hours as 
ou pleaſe if you draw the ſaid G D long enough for the other 
our-Jines-of the Horizontal to meet with.it. Nor is there 
more difficulty here about the $:i/e and Subſtilar than'in any 
of the former Dials; for (AP being Radi*) tis bur taking 
' the Sine of 40 Degree: (or Declination of the Plane) with your 
Compaſſes from the Seftor, and . p one foot on your 12 a 
clock Line acP, the other foot win the line GD (to wit, at 
M) give you the Point for to draw the Swhſtilar F'M, ag the 
8:ine Coverbagt of the Declenſion, of Sine of 56 Degrees, will 
beX M the Sriles height. * Nay, if (for want of a Sector or the 
like) you cannot-conveniently. find the Size of the ſaid Decleu- 
fion, do but obſerve where a Perpendicalar.from A fallsonGD 
fuppoſe ar M, andÞ M wilt e the diſtance in the ſaid G D be- 
tween the 12 « Clock ne of K: is. Dzal wor Ser, and AM 
{equal ro X Mthe height of the $7-7c, aboye ir; Thus then, we ſee 
that the Fabrique of a Dechning Dia/(which is wont to terrify 
young Students). Is in a maaner as quick and'eaſy as that of 
the Horizontal, fince two ordinary Lines more, wiz, GD and 
BP giye us-all the Paints neceſſary for irs Deſctiprion,” ©. 
' The Demonſt" ation and Reaſon of this Dial is.Evident ; for, 
the Horizontal being by conſtruQion true, ariyEret Plane fa- 
cing the Soxth, thay crollps jes Myridiap(vr.1 24 clock line AC) 
at right Angle: will” repreſent a Primary Vertical or Dirett 
South Plane,and. the Center, {ahe Dig deſcribed on it will 
be diſtant from P the imterſe&ion of the two Flanes on the ſaid 
 AC).ctheTaugent of' Heyation,; as. I'how'd you *, before, 
Now. ſince G Dis (by zefis) the Edge: of a Vertical Dg- 
clining Plane, and fince (as we ſhow'd; you in the before cited 
place) tharthe 12 2 Clock live, as well'in a Declining as.in a 
riniary Vertical Dial, is Rerpendiculqr to the Horizon, con- 


, 
- 


A ready way 
to find the 
Stile and Sub- 
file of a de- 
clning Dial. 


Demonſtrats- 


017, 


* pap. 92. 


| faloing ini he. Genjers of, zbe ſaid Diels, it follows that, FP . 
ing the Tavgent of 


(being the Tavgent of the £ lexnatian, and Perpendienlar allo to 
the ſaid D G where, itcurgthe.12..4C/ock, line of: the; Horigon- 
24!) muſt be the 12 « Clock line, and F the Center of our preſent 

Y % U j bx ob ; Dial, 
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425 Trip b; 6 ad-4 _ he 


| Par RE Decegfor's is 49 # ares 


Md 7 _— FP des 
clines > many De;tees fr 
the ſaid CP and FP repreſentthe 1 2.4 [Tock lines of a Dire8, 
and of out thus ; Declinmg  erlicet P[ane, if you cqnlider them 
farted down, and lying in the Z7or:z0n. This being {o,ris evidence 
Vat che, Lines drawn from Fro K L MN,&c.are the true Hoxr 


OL 4, 


line;” of, out Dial ,asfalling from. i Center to the ſeveral Points 


. made 6n its Horizontal edge by the Hour Circles or (which is all 
The \ Demi one Jby ih 


theif Incerſe&ions with the HoriJontal Dial. As for 


Fat of the the Stzle and Subſtilar, let us but conſider the an AMP and . 


Stile and Sub- ye ſhall find thatP is by conſtruQion the Angle 6 


ftilar, 


® pay. 82, 


| happens, tobe, falls 


| Os Ompoſe your Globe and find exat]y the 


50 Degrees, 
and A that of 49.88 as ſubſtended by the Size of the Oeionſen, 

fo thar A being a right eAngle, AM muſt be a perpendicalar 
therefore. the our nf Ag whoſe interſettion the ſaid A M 
at riphe” Avnoleron our preſent Plane, and 
conſequently gives the Sabſtilar , Now fince the xi 
of the World. paſles through 'F.and A, the Centers of the two 
Dials, when they are. joyned (as we now Fi 9 cthem.)at 
on "the common S<&ion, of, their, Planes; 1 oo ſince' che 
aſſes throu” cheir Centers, its: evation or Heiy bt aboye 

ed oa muſt be AM, as being the. only Perpendicular 
hk fall from it upon the' ſaid Plane, andco.. ſequenily its Mca- 
ſure 3. 'but A Myou fee is the Sine Complement of 4o, fince 
PM is the Sine of 40, Therefore in all Dechning Dials, The 
Sine of the Declenſonl 'ſrom their 12. 4 Clock Line)grve i in their 
Horiz.omal Edge their. SOPH', and the Sine Complement 


- their Stile, Q_E.D. 


OP ERATION XVII 
_ To take the 'Declenfion of 4 Plane, 


imath, i.e. what 

ree of the Horizon is cut by the Strinp's ſpade, when 

it paſſes throu' the Zenith and Nadiy, which wee'l ſuppoſe to be 
the goth von the mri re >. ; then having Glipr out 

(toan equal Y the two Rwllers fr litider your ir Pedetat 
Hold your Globe Tore =hd a Fw Air fold Rfers, as ſoon as 

<ah, to your Plane,(as you drew an* Hor ama 

Zine) ndfind wy, die Jonah, which now being '(for x4 


ample} 


"i 
+I» _ 


CP Ts the morning Hours,for © 
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becauſe, they 7<immath being tow ' iticrealt ſo niany De- 
grees, the Aridian(wbich, by the help* of che ſaid Reulergwas 
rpendicular to. your Wall or Plane) is turned thereby from 
crue South (as formerly it mes, towards the Eaft the aboye- 
mentioned number of go Degr#es ;z.. but had the ſhadeffalien on 
tp, vals fo 


» +4 m 


the 10th. Degree, your Plape w the fame Reaſon} have 
J In ſhotttHel#fore;'the 


declin'd 49 Degrees towards t Ws 

difference of theſe two AZimaths is 

Queſtion ; for when they areEqual there is no Declenfion at all, 
of Reclining Dials. 


T= B Hericontal Plane lay open(we ſaw)to the whole He- 


| wſ, 90 Degrees ſhavs your Plane, deckities $&'rowards the 
3 


the thing tht reſolves the 


miſphere, whillt each Vertical one enjoy'd but balf of it; for, 


by being Yerticaly a moiety of the {aid Hemiſphere is be« 
fore, and = _ qr po the Reclining _ which 
is expreſt by $ch,$9.) inſtead of bei rpendicular to the 
Hori%0n bn. RR it, yer {o,. hare bending has nothin; 
in it of overwhelming or tendency towards thoſe,that behold it 
(as it bappens go {nclining Planes expreſt by * Scheme 30) but 
Kill receeds, acgording to the Degrees of its Reclination, farther 


and farther from.them, making thereby an obraſe Angle with | 


the Horizon, and conſequently faces more than half the appa- 


® vid- pg 
L104. Pg 


® vid. pag; 
Jo 


rent Heavens, as the nclining one docs lefs, whoſe Angle is 


therefore ever efcnte.  _.,.. y 

: As for the kinds of. Recl;ning Planes, there ate (T may ſay) 
4,00 wit, the e£quine&:al, the Polar,the Diret# Reclining, and 
the Declining Reclining Plane ; for each of theſe appropriates 
to it ſelf a particalar Fabric, or way of making, and therefore 
we will Treat of them in Order. _ Fa 


OPERATION XVI8. | 
Hm to deſcribe a Dial on an &quindtial Plane, both by 
the Globe,and Grometricaly alſo. 


HIS. Planeis repreſented by the Globe,when'ris Compo'd Tye _confiru. 
' and cut (as in Scheme 20). quite throu* at the /£&qnino- ion and De. 


PT 


;, therefore open your C JL! 1 at 60 Degrees there, > ral aha 
E- 


QO 


iS 


-- and mgunted at A (its South fide 


OP in Scheme 21,"divideit-as 
Fav jonoth! CinSch rgthyeve 
2.4 eaus Dilton hd there will red 
ur.to draw Linds from the Center 
ſe Diviſions ah. ſhall rhink ae- 
: chem ſuccelſiy y from Atorning to 
(ring the Fx of the World is -at 
rey, of the e/£quator, and rins 


throu?. the of:ir).ir, maſt needs follow thar the Perpen: 
dicular Pin'QR plac's. in the Cemrer of your Dial, will pers 
form that Office; for when it dire&ly points'to- the Pole it 
repreſents the ſaid Ax#,. as the divided blind (role does the 
£quinottial, and its Divifious ; therefore fince the Shade of the 
ex ever falls (according to the time of theDay) on Thu or 

«  Honr-(rete with erin 


I 


dot 


'E. 
A ” 


the Shade of - the Pin" muſt "tall aifo on 'the corre(] 
ding Hoxr-line of the Dial, as being (in the-cfteR) the ſame 
thing, in c#ſe the 12 « (lock Line be plac't on a Meridian line, 
| Rove the Horizon, the Com 
I ke of the Elevation of the Pole,i. e. 38/Degvers and a haif 
tor b this means your Plane, from an Horizontal one, will be 
perle y that of che Equator.” " A 07 28754] 

Nox 'is it hard to mount thus the faid Sowth fide of your 


How Fo make . - * = : C : * 

an Horizon- Dial, fince *cis bur opening your Compaſſes, iv any great Circle 

tal Plane an of your Globe at twice as 77 $s' et is the ( omplement of 
d they will the rry$ 


<Aquinetlial the Elevation, to wit ”7 Dep. and” 


one. 


We Demon- Or Southern point of the 12 & chcÞ th 


$7 tion. 


"conſiſts only in dividing a Cirde in 2a equal \pants; —_ 


e- | 
th of a Perpendicular to underprop withsl the aforeſaid 
CL AT 14 Chet fer-ofyvar Dial And 
the reaſon of iris,becauſe A C the Diamtter of your Dial being 
(by Hypotheſss ) equal to the Diameter of the Glabe, becomes 
now (C being Center of the new Arch, nnde by the mounting 
or raiſing the fide of your Plane abvve'the Horizon): a Rading 
doublecro O A v 5 Redigy.. boy: fence the Chord 
of a donble Arch it ever the Sine of the: flligh Arch in a Circle, 


whoſe Radius is dowble the other, it follows that the (ordof 77 
Degrees is(in reſpeRt to the dotible Radirs AC)the Simme.of 385, 
30 mn, 
SSRITE 
&icdl Can- 
Svithes:. 


and conſequently will pefformi(if eretedPerpendicular- 


THACKCS d 4108, . * . : 
on rhe Coompercal CapltraionoC this Dial,(aoe/ 
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perpendicular Cock or Szile,) there is no need of more words 
-about ic ; ſo that we] ene bere- with a Afemorandumy, viz. that 


as the wang. are this P/4neſhews the Hour from Spring 4 Memoran- 


to Antwmnu,lot | " | 
lame, for the remaining balf year, to wit, from Anramn tothe 
Spring, gs | "IF 


OPERATION XIX 2:21 


How to deſcribe a Polar Dial, both by the Globe, and Geo> 

metrically alſo, + _ 

HE true Plaxe of this Dial is fpeculatively the Plane of 

the e£quin: (tial (olare or 6 a Clock HonreCircle, bur in 
pratice that of any Circle 'parallel to ir, fo-that ' the 

« Conſtruttion and:\Demonſtration. of a Dial on ir, is (mutatis 
mutandy ) the ſame with that on a Meridian Plane, of which 
we have already fo fuſely * treated. COS 

Make then by your Globe (for example ſake) an Eaft Di- 
al on a Meridiavr Plane,  accptding' to any of the former ways, 
and if you alter but the Figures, that is to ſay, if having fi- 
gur'd the Subſtilar inſtead of.6 with'1 2, you mark the Morn- 
ing 7 #(lock Hoxr line of the ſaid Eaſt Dial with 1, that of 5 
with 11, and ſo on in Order, it will be a true Polar Dial, 
ſhowing you'exa@ly the Hour, when it direQly faces: the 
South, and Reclines ſo, that the Apex or uppermoſt part of 
the Swhſtilzy or 12 4 Clock line points juſt to the North Pole z 
for then the back-part of the/Plane makes an Angle with/ the 
Horizon equal to that of onr Elevation. 

This Operatron may be alſo perform'd. of it ſelf withour-the 
former conſideration, fince *tis but putting one foor jof your 
(peſos the Tnterfe&ion of your Meridzan.or 12 4 Click 

onr Circls with the e/£quator of your Globe (to wit, on K in 
Scheme 22) and fo deſcribing with Chalk the- Arch C&, I 
mean an-frch hich rexdithg Poa the ſaid Meridian, cuts the 


Morning 7-a {lck, or if (you-pleaſe) the Evening 5 aCl 

Howy Civele omewhere boil for then if —_— a mm; 

Girete (as in Sch. 23.) ofthe bind, and take the "_ 
ST | O32 if T 


R_ 


"LS 


© Inclining. Face, or other fide of it does the ©" 


The 


7 hu 


Circles,with the {aid frch;to wit; thediftances between C and 
;». O, C and S, &c: and place-them on: the blind circle, on both 
- ſides of P C K 7 the Subſtilar or 12 «clock line,” as well below + 
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Iiſtancces beryeen the Pricks er.iarerſetins ofthe Howr- 


the line A #, as about ir) the /ines drawn trom the ſaid Pricks 
will be true Howr lines, and the diſtance between C and P or be+ 
tween K and X will(for the reaſons mentioned in the Deſcripti- 
on of the Meridign Dial) be the height of the Stile. | 
Now to deſcribe this Dial Geometrically, 'tis yet more eaſily 
performed, for if you draw (asin Scheme 24.)-the Line AB 
parallel rg the Horizon, and then take a Point in the middle 
of it (ſuppoſe K) do but-prickon beth ſides of it the Tangent | 
of 15, 30, 45, EO, and 7y, and the ſeveral Perpendiculars 
drawn throu cheſe-Pricks will be. true /Howr-lines , which you 
__ as you ſee iathe before mention'd 24th Scheme ; and © | 
as. for the Srile the Tangent of 45, (or diſtance berween the 12 © 
& (leck line, and that of 9 or 3 ) gives you irs height, which is to 
be 2 Pin or Gallowes Sitle avbetore, and the 12 @ clock line the 


# 


. Subiilar, | bg 


OPERATION XX. 


How to deſcribe 8 Diret# reclining North or Scuth 
Dial. 


E 
LL 


$43 


. -CUPPOSE then that the Plane lay direQly South, and that 


Aion and De- its Reclination were 20 Degrees, you haye nothing to do, 
monſtration hyr either Geometrically pos 


declining 71; | | Plan 
EVE _ Dial for the Elevation of 71 Degrees and { (I mean for a Plaxe 


e onit a dire Vertical Soath 


20 Degrees neerer the Pole than ,your own Zenith) or to fir 
your String on 71 gr.and3o min. in your Meridien (that is to 
ſay at A in ſcheme 25th. and thento draw your ſaid ſtring over 
the Eaft or Weſt Points of your Globe, for *twill repreſent this 
Plane, fince it Reclines or falls back from the Zenith 20 de- 
rees; therefore the Diſtances berween the Howr-Circles that 
Tere with Bn String, muſt (for the former reaſons) give 
you in any blind Circle (which oy ye egpel to a greatone on 
your Globe) marks (viz. b,c,4, e,f,g,) for the correſponding 

Heor-linez and the Meridien being the Snbfilar (inc 's 
| the 


—— 


} | 55- Che-Peſevipt, and Wle of the Eng'th'Globe. 157] 


ed 


the Hour Circle that falls on the Plane ar right Angles) the 
Height of your Stile mnſt (as in all Dire& Yertical Dials) be 
_ the diſtance from the Pole ro A, the ſuppoſed Point, or Place 4 Dire#t | 
where your String is fixed, Now had your Plane Reclin'd 20 Nt? hg A 
Degrees theother way, that is to ſayy, had it Reclin'd 1 many © Plane. 
Degrees facing the North, you mult have fixed ycur Scring at 

N, viz, 20 Degrees ſhort of the Zenith, and at; Mt your 

ſaid String would have interſeQed with the Hour Circles at o, 

P19! ſ; therefore a Dire Vertical Noyth Dial for the Lati- 

tude Of 31 g. 30m. will be the required Dzal. 


OPERATION. XXI. 


How to make « Declining Reclining Dial by the Glebe. | 


Uppoſe your Plane declin'd 45 Degrees Eaftward(as did the 

late Declining * Vertical) and then Reclin'd 20 Degrees # 
with a Southern Aſpeft, and by the way you muſt remember, 
thatT mean in general C; a Planes Reclining with a Soxthern 
Aſpe, its looking towards that Quarter,tho' ir be turned more 
or leſs from Dirett Soxth towards the Eaſt or Weſt; in like man- 
ner a Declining Reclivmyg Plane with a Northern « Aſpeft-turns 
from dire& North towards one of the aforeſaid Points. . Sup- 
poſing. then a Plane thus Reclinivg, Do but deſcribe or place it 
on your Globe, and ycur Operation will be as eaſy as any of the 
former. ; dot | 

- Firſt mount your Bead 71 Degrees and half above the Hori- How to de- 
zen, that isto ſay fix it to 20 Degrees from the Zenith of the "Ins ye mW 
Glo5e; then ſecing your Plaxe has a Soxthern Aſpeit,(and fo lies Reel = "oY 
beyond your ſaid Zenith Northward)move your Strang till it a; on che 
cuts in the Horizon 40 Degrees Weſtward from the Northery Globe. 
Meridian, or back part of the 12 a Clock Hoxr Circle. In 
the next place take a Threa and tying it about your Globe ſo, 
that it lies not only on your Bead,but croſſes alſo the Horizon 
at 40:Degrees ſroin'the E aft point Northward, and 40 Degrees J 
from the Weſt Pointe Sonthward, the ſaid Thred will repreſent , 
your Plane Reclining and Declining, vs aforeſaid. Or, in ſhort 
fis, a ſmall Needle in the Point are the Bead lies (which we 
ſuppoſe at A in Sc4,26.) and. faſtning to it a Thred or part of 


the 


pag. 89. 


a - 


Þ© peleript.aud wſentche. engiid Glaks, 55. | | 
"he fire, craw it cver che Herigon at 40 Degrees from the, 
EaitePoint Northwards, and it . will give you the Eaſtern or. . ; 
Mornmg fide of your Plane,as it will the Weſtern or Afternoon. 
fide; if you draw it (as in Scheme 27.) over 40 Degree: of the 
" Horiz.op from the Weſt- Point Southwards, | | 
' The Conſtru | This being dove, deſcribe a blind Circle or Semi-Circle e-, 
Hon, quat'to a'great one on your Globe, for Example ſake, the 
blind Semi-(ircle A. T.C, and drawing from (O) the Center 
che blind Line O A perpendicular to the Horizontal line Heb, |} 
rake the diſtance wich your Compaſſes between A-the ſtation 
of your Needle or Bead, and the point inthe 12 4 clock howr 
Circle croft. by the Thred or Edge of your Plane, and this di- 
tance from A in your blind Crrele, gives you there towards 
your'left hand che Pointh, to which it you drawa fair Line 
from the Center ir will be the 12 « clock, Line of. your Dial, 
and tlie diſtance from the ſaid itation of your Bead or Needle: 
ro the-inter{eion of the Thred with the next Howr-Circle will 
give you /, che mark of the 11 « clock Line; andin this man- 
. ner you muſt run oyer all other incerſeRions of yourThred and: 
Hour -Circles to the very. Horizon on both ſides of the Globe. 
Y y (I mean on'the Morning and Evening fide of ic, repreſented by 
Scheme 26 and 27) and placing their diſtances on your 6b/ind 
Circle, on both fides of the aforeſaid O I,do but draw lines to: 
them from-the Center, and your Dial is deſcrib'd, | 
A Memoran- And here you muſt obſerve that] have (in Scheme 26. or 
10M. Eaftern Face of the Globe) plac't A(the Station of the Bead or. 
Needle) above the Meridian, fince its true place cannot be ex- | 
preſt ; for-it oughtto haye bin onthe other (ide of ic, I mean | 
bo the Weſtern fide, which Scheme 27 is ſuppoſed ro repre=: 
Enr, ; «A , 
as .;, Now for the Stile and Swbſtilar there is no difference from! 
f the Stile | . _ d 
and Subſtilar *he- Rules of the Declineng Vertical, ſince 'tis but finding the » 
neareſt point on your Thred to the Pole by your (ompaſſes ; for 
the diſtance between the ſaid Point. on your Thred and it's in« 
cerſeftion with che 32, «clock Howr-Circ/e is the diſtance in) 
the blind Circle between, k and. M for the Swbſt5lar and- the di-- 
ſtance between the ſaid neereſt Poinr and the; Pole, gives MX: - 
the height of the Stile aboye the PLne... Nay, if you meaſure 1 
EEO the Diſtance between each Point agd A. in any. great Circle, - 
PS. ** *cwill give you the Degrees or-Diſtances between, A and.your l 
Stile,Sub#ilar and cach Hoxr-line,and conſequently performs Þþ 
| che _ 
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by RECESS 


the ſecond way (as we have dll along nizntion'd) of d:ſeribin 
As tor the Demonſtration of this Dial, what we have for. 419ther Dee 
merly {aid\ about the reſt proves it alſo z for ſuppoſing 'that monffiyacion: 
the Thred repreſents truly your Plane,and that the Hoxnr lines 
of a Dial, are* (as I have d you all along ) the ſeveral n- 
terſeftions of: the ' Homr- Circles with the lane, this Dial 
mult be true, ſince all the Lines on it are the ſaid interſettions, 
_ as drawn-from its Center to the Points made by the Howr-Cir- 
ces on its Edges : Nor can there be any error in the Subſt#/ar 
or Srile; the firſt being the interſeftion of the Plane with it's 
true Meridian of the Plane, I mean with that Hour Circle 
which falls on it at right Angles, and the other being the real 
Height (as you tee )o{ the Poleaboye theEPYave,ergo,the whole + 
mult be true, 


1083 3 OPERATION XX. 


How to deſcribe by the Globe a Dial Declining and Reclin- 
 ') ing' as the former, with a Northward Aſpet#. 


fas is no-need here of a Schepne, the Conſtruftion of this The ' conſtrue 
A Dialbeing in a manner the ſame as the former, only now ion. 
you muſt draw your Srring and Bead (fitted to the Reclination) 
the-contrary way, that is to ſay, overthe Sourh or forepart of 
the 'Globe thrau? the 4oth Degree in the Horizon Ealt-ward 
from the Aferidiavor 12 4 clock hoxr circle, then fixing ,2 

Needle (as *I ſhow'd you): on your Globe,or eiſe tying athred 
- round ir {o,| that ic croſles ſtill your Bead, and the aforeſaid * pag. 2> 
two Points inthe Horizon, you have there the P/ane repre- 
ſented, and |may conſequently (by the help of the former In- 
{kruAions) deſcribe. this Dia/, whoſe Stzle is to point upward, 


"becauſe of its Northern Aſpett. 
- OPERATION. XX1II. 


How. td dtſcribe \all Inclining Dials, whether Dire@t or - 
Declining. 
A 'N Inclining Dial (of what ſort ſoever it be) is the back or 
. hinder part of a Reclining oxe of the contrary Aſpet# 1o 
that its bowr-l;nes muſt be mark with the oppoſite Figures,ai.d 
3E 7 | | che--.... 
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Firſt way. 


* page 4+ 


* p29. 4- 


' thern Aſpeth, deſcri 


| cheS#ile muſt paint che other ay ;ibe; efore if you defire aDial * 


iNeclining E ajt-ward 40 45 pk po [nclitjng 20'With'a Sog- 
ytbe lait Dial, (whichhas,: you ſee, 
the;ſame Declination;and; Keclingtion with aNotehern A ſpett) 
and thenif you mark the, #fornzng hour lines with the E vening: 
Figures, and place the Paper drawght the contrary way, that 
ro ſay, let the Apex of the ftile point downwards, you will per. 
form the Operation. 
Asfor the Geometrical Deſcription of Reclining or Inclini 
Diatls (ince 'tis yery intricate, I thall not now trouble you vic 


ir, eſpecially baving already ſhow'd you ſo facil a way by the 
Globe. | | 


OPERATION. XXIV, 


How to find the Degrees of the Reclination or Inclination 
of any Plane by the Globe. 


fm are-two ways to perform this Operatios ; for firſt : | 
. (as I ſhow'dyou in taking the * Level of a Plane,) the 


String reſts juſt oa the Horizon of the Globe, when ic ſtandson | 


an Horizontal Plane, or one go Degrees from bewng Ereft ahd 
Fertical. | | 

Draw therefore on the Reclining Face or fide of the Plane 
(repreſented by Scheme 29,) a Line parallelto the Horigoy 
(ſuppoſe A B) and let fall the hy erage CD, then place 
the Notches of the Pedeftal of the Globe (mark't with $ N) oh _ 
the ſaid Perpendicalar, and conſider what Degree inthe Aderi- 
dian (counting from the Zenith) the Sering jult lyes or reſts 
upon, and that will be as well the /nclination, if the Plane in- 
clines, as the Reclinationif it reclines; for the (omplement of 
this(I mean the diſtance between the Point,or Reſting place of - 
the String and the Horizon)ſhowing always how much the Plane 
want's of being * Level or Horizontal, the from the 


Zenith, myſt needs ſhow bow much it wants of being Exe or 
Vertical, 


Ay 


|; 


. — cen all TS + 7 : ; Pr nM? 7 INS" 
ES S o_ Z C4 , PTE"! 
greg _ 7 % + 4. ta wS. A 6s Ker Foy, ” 
Peſcript. and ve of the-Engliſh Globe. 0 
h 5. The 3 | : 4 « 05 
5 . ; ; ny i ; * : £ T 


As for the ſecond way, Draw a Perpendicular on the Recli- The ſecond 


ning fide of your Plane; as Inowhow'd you, apd placing on it 29: 
(after the ſame matiner) the Notches of the Pedeſtal, expet 

*rill the Shade of the Pin in the Zenith falls upon the- Meridian 
of your Globt; for this ſhow'sthe'S#» tobe 'at that moment' in 
the Plane of the ſaid. Meridian ;' rhent obſerving what Degree 
of it the Shads. of Extwberarcy falls; place Globe Level 


or Hori7ontal with your Meridian inthe Plaue of the Swn as be- 
fore, and as | the difference of theſe Degrees ſhows how much 
our Plane wants of being Horizontal, ſo that the (omplement 
ſhow's what it wants of being Zret#, andconſequently the yahie 
of it's ,\Reclination if it reclines, or Inclination if it in- 
clines. Y. | | ME TERRE : E, «Db 


5 You ma alſo if you pleaſe draw your - Perpendicular 'on the 
ITnclinin Lt 


oÞyour Plane (as in Scheme 3oth) bat then the 
requir'd /nclination, if it inclines, or Reclinatios if it reclines , 
will bethe difference in Degrees berween the aforeſaid ſhades 
of Extuberancy, after you caft away go; for by how much 
the /nclination happens to be,by ſo much the ſhade of £xtube= 
rancy exceed's go, ſince go.is the diflerence berweenri an #Hors- 
zontal, and an Ereti Plane. | , 
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OPERATION XXV, 


How to find how long the Sun can poſſibly ſhine on a Plane 
as Coon tine to time). when we may expet# him af 

tar his Rifing to comic 0n, by before his Setting to go off 

the ſaid Plane, Oo | 


A 


1 Defer #this Operation till we had treated of all Planes, be- 


cauſe rhe | applying of ic would then be berter underſtood, 
"Tis (tho" obvious and eaſy, of great Uſe )as not only ſhowing uy 
what Honr lines are abſolmtely neceſſary on all Dials, and.what 
not, but telling us alſo at what aslock (all the year long) we may 
expett t he Sun on our Planc, and at what a clock he muſt go off 
it ; for (notwithſtanding He be above the HoriJon, He will not 
always ſolong ſhine on a Plane not Horizontal, as by the Ear- _ 
v7 Toes Las lines(that may be juſtly expreſt on it) one _ 
0 EXPects C37" 
f thi oh would find (ſuppoſe on a Declining Plane): what 


of ebe Ope= hour lines may be juſtly.and r.eceſſarily drawn cn ic, I men 


ration. 


what theearlieſt and lateſt hour lines ought co be, you are only 
to draw you String from the Zenith (according to the Declen- 
91) on both fidev of the Aderiatian (or 12 a 2s oct circle) 
to the very Korizon ; that is toſay, you mult cperare in the 
ſame manger as-you do, when you deſcribe the Plane in the Fae 
brickof this kind of Dal; for the Hour circles cut by your 

ſaid Stringin the Horizon ſhow you exatly how early he can 
come on, and how latehe canftay on it ; fo that roexpreſs furs 
ther Lives were netdiefs; - This then-makes you ſtop at 444 the 


* pag-B9. «Afternoon in your late * Example, where the Plane declines 


40 Degrezs Eaſtward,whereas bad it declin*d but 20 your ear- 
leſt hour (as you may ſee if youtry) would have binfive ia the 
Morning, and the lateſt five at Night. In ſhort, deſcribe your 
Plane 6 it be what it will)@p your Globe with your S?ring, 
andy Hour circles, (as we ſaid) that interſe& with it in t 
Horiz.0n anſ\ er the Queſtion, fince ir clearly appear's (your 
String ever repreſenting the Edges of the Plane) that it the 
Sunlyes Eafterlyin the Morning, and Weſterly in the Evening 
| of 


\ $F. The Deleripe. and fe of the Enigllſh Globe, 107. 
ofthe Hour-circles, that meet your 5r7;ug in. the Horizon, He 
muſt be-behind your Plane ;. therefore firce he is not thenable 
(cbo' up) to ſhine upon it, 'twere needleſs (as we ſaid ) to expreſs 
more Hour lines, Sod . of 

Tis the Deſcribing alſo. of the P/aye with your Serivg that 
brings us tothe knowledge of the ſecond part of bs Opivetion, I _— = 
thean the knowing at all times when the Sun comes on, and goes Operation. 
off any Plane ; for having deſcrid'd one (Declining, v.g. 20 De+ 
grees Eaſtward) do. bur obſerve what Dinrnal Parallels and 
Hour-circles interſe& on the Edgesof your Plane, and you 
have your Intent , for you will by this means fee, that, (tho 
the Sn riſes (for example ſake) on the 11 of 7wune before 4) 
the firſt hour circle, which interſects with this Parallel on the 
Edges of the Plane, is that of a Qxarter before fix, whereas a- 
bout the beginging af 21ap; be is there #t haff an howr paſt five, 
and on the {10 of April ator near 5. Now if you confider 
. inthe ſame manner the We##-fide of the Globe, you will ſee from 

time to ime at what hour he goes off it, and. thus you may do, 

let the Plane be what it will. "1 

Here therefore it evidently appears, Ro ſhould ere& at a- Why every E- 
ny time (ſuppoſe about the roth of ,Lpre!) a Perpendicatur ftilertt Stile or 
on an Horizontal Plane, and draw every Hour a Line along the of >—1 gry 
Shade ofthe (aid file, why ſuch a D:al will be falſe,as only rel. : = 
ling you therrue Hoxy twice inthe year, to wit ori the roth of Hour. 
April, and'abouc the 1oth of Angſt, viz. on the days on which 
the Sun rat's intheſante Dinrnul Parallel; I ſay, all this now 
evidently appears, ſince every Zine thus drawn on an Horizon- 
_ tal Plane (exceptthe Meridian, or 12 a clock line) is no Hour 
line but an 41zimnhbal Seftion , T meanthe SefHion of the (aid 
Plane, with a Circle that then paſſes over your head-throu' the 


| body of the S#» , 'fo thatif one of theſe Lines ſhould Bear (ſap- 
&) almoſt F £, and be-figur?d with ro in the- morning, Draw 
bas your String from the Zenith, over that Bearing, or Point of 
the ('ompaſs inthe Horizon of your Globe, and it will truly re- 
ntthe ſaid ſbade or Line on your Plane, for itſhow's it-to 

| be 10 of the Clock on the Parallel belonging to the ſaid 10th of 
April: Bur fince your Scring catsalſo or your' Globe (v.g.Ythe 
ys of vp ar a little before 9, attdthe Tropic of 5 at almoſt 
halt an 'hour paſt ro, yon may conclude hat this will be the 
true: time ofthe Day on the 11 of December, and 11 of m_ 
P 3. tho" - 


the aforeſaid: Bearing:, let the Seaſon of the year | be what-ir 
will; therefore a Dal thus made muſt be falſe. 61? 


...- of ſeveral ingenious and bumer ſome Dials. 


T . Aving chus run throu? all Planes ſhall at preſent ſhow you 
Flaoufo make uſe of the former*Principles, as to the ready 


Deſcribing of ſeveral ingenious and bumerſome Dials,for all are 
now in a manner-but Core{aries from what we have alre 


Rice. 


' OPERATION XXVk 


& 


Arrow fixt caſually on it. 


Hion: G . 2 rec | 
; poſe, a Vertical one Declining 40 Degrees Eaſt-ward, de-. 

*24g-I 9. feribe by your*former Rales:ſuch a Dial on Paper. with the Pe» 
per ſtile E x,M- (as in Scheme 31.)exaRly {ct;and mounted;then 


your {aid Paper drawght {o,that the 32 acleck; LineF P, may fall 
atright Angles onthe ſaid Horizontal line. Laſtly, moveyour, 
Drasght along it, till ſome. part of F x or ſnaicatin} fide of the 


nent Part of the 4rrow, aud fixing, there the {aid  Draxght, if 
you'dray fair Lines on your Plane. under [thoſe .on- the Paper, 

theſaid Arrow will ahyays ſhowryou the Hour with its Top;: 

The Demon- - The Reaſan isplain;, tor you-lee by the ſaid Top's juſt rouch- 
firarion. ing the Edge, or ndicaring {ide-of the Paper-ſtile, it has the ef. 
ſe& of the Top of A BjI mean the Top of a Perpendicalar fall- 

| ing. from. the-ſaid fide on.the, $«4-fti/e, ſo that X the Topo 
J *pag-94 XKM-(both:inthe preſent Scbems and alſo in Scheme.* 18, or 
Bxample of a Declining Plane )has this EfleR alſo. . Now ſince 
the Top of AB or X Mor of any other Perpendicalar, te” falls 
; To © rom 


| "OWE SAR 4 k- "52A 


Perpendicular ſtile Rill ſhow's ro a clock at 


#41, (ſuppoſe the Point A)juſt touches the Top or molt promi- , 


5 
Wy « 
=, 
ſi: - 
; 
« z 
ry 


Gaid, and . conſequertly ealy, both in Speculation and. Pra 


How to make a Dial on any Plane whoſe ſtile ſhall be an 1 


The Conftru- Xaminewhat the Plane is, ind having found it, to- be, fups, < | 


dray on the Plave. an; Horizontal Line Hb and place on.it - | 


Ns) 
Si 


| 65: ©he Peſeriptand eſeoftheCnglith Slobe 


' - fromche /ndicating fide X F on the /adſtile F M will perform 

the Office of thefrle# [asive ſhow'd yoli at large in Demonſtra- 

tion of the * ficlt Horizontal Dial or firſt Example,) it muſt * pag7 5. 
neceſſarily follow, that Arthe -4rrow'*s Topdo's the like; 


| OPERATION XXVI. 


How 40 make 4 Dial'to ſhow the Honr without a tile 08 a= 
_ » my Plane. | 


| i meine (as in Scheme 32.) a Dial onP the given Plane, 
andere( for the preſent arrue ſtile (as F AB) of Paper 
or the like, then fixing a Glaſs or any other tranſparent 'mat- 
ter (ſuppoſeG) at whatdiftance you pleaſe, before the ſaid given 
-Plane and Paralleltoir, mark where A the Top of the Srile juſt 
touches the ſaid Glaſs; and if chere you painr alittle Aſterisk, 
or ſpot, it will (as often as the Sn ſhines) deſcribe ſuch another 
Figure (at ſuppoſe D)by irs ſhade on the ſaid Plane P,and move 
alſo from Howr Line to Hour Line, according to the true time * 
of the day; + | 07. LOW 
The reaſon of this is alſo Evident; for, if A the top of the real Demonftra-: 
Srtile ſhow's the Hour by cafting a Shade (as we ſhow?d you all :0n. 
along) on'the Hour Lines, then the Aſterish being there painted 
wherethe ſaid Top touches the Glaſs, muſt 'do the 1ike; for it is, 
you ſee, the Srile's Hpex or Top, and conſequently caſts: a true 
ſhade to know the Hour'by." by Le 
This. Dja/fervesnot only for all double Windows, or for Cavi' The Advan- 
tes that liave over them any Glaſs or Tranſparent matter, but #42* or uſe 
ſhows us how'to make one for any Plane, that is illuminated-by 9 _— 
a Ray coming throw" a Hole ſince if you deſcribe the Planes pros 
per Dial|on Paper, and move it duly (as before) on theſaid , 
Plane, 'cill: the Srilt,or (if tharbe too ſhort) *ill aThred drawn 
along its //ndicating fide, ronches the Hole, it will give you 
marks'for the drawing the fair and ſtandiag Hoxr-l/mes of your 
Plane, which the ſaid Ray will dayly run over in order, and 
confequeatly ſhow! you from time to time the Howr; foFthe Ray 
| INS ſee) throu' che #ſo/e(v.g. )at A, and falling on the 
, true Honr: Line at D; performs what A, the' Apex of the true. 


Stile:(F A B) would do. 


OPE-- 


OP ERA TION 'XXVII, 


deſcribe a Dial, having 4 Pitture of a Man in it, 
o the Hour from time to time with his 


that ſhall Point ? 


I'S Diatis onfevernl Plenzs of Mr. Limer his foremen> 
tioned Pile in Whitchal Garden ; and as no Dial canbe 
more uſeful, ſo perchance none ever ſtruck the Farcy, 

norant and Learned, with a more ſadden Admi- 

ration than this, as I have often found by Experience, both in 
lend, and clſewbere. Nor truly can it but ſurprize one at 

firit ro think, chat «4 Priture (without a Machine or Movement) 

* ſhould bavehis Finger ever on the Hour, and as duly attend the 
were alive; I ſay, this canaor bur fur- 

yet this very Dial is as eaſy to be made, as any _ 


Swn's motion, as if 
prizeone, and 
of the former. 


Suppolſe then (avin Scheme 33) that the Plane given you 
direQly Sonth, 
laſs ( A B CD) the contra- 
ry Dial, i.e. a Dire North Dial, with a Paper Style truly 
the ſaid Glaſs over the P/ane, and Pars- 
ul td ey gen D) vel __— oo ſaid Plane, me, at 
t point eE top of the Pittares Finger 
red yon owing away yin Page Stile, and m0 (by ub 
Help of a handſome Frame or the like) fixing there your Glaſs, 
Hour Lines (by hindring the Swx's Paſſage or 
Dark Lines on you Plane, whillt 
the then true one falls dire&ly on the Mans Finger, and can» 


were that of the Vertical Cavity, a bc d, lyi 
deſcribe therefore on the 


- Light) will proje& fo 
ſequently ſhows you what a Clock it is. 


/Demonſija- _ For it there were a Hole that paſſed at E (the Top of #ht 
Mans Fingers ) throu' the Genter of the World to'our Antipe« 


des,it neceſſary follows (by theReafons'in-our former 
on) that at 10 of tbe Clock,, (ſuppoſe) ar 


atis 


the Su» (being 
faid Hole grtop 
of the Finger, on the 10 4 Clock Line of this North Dial on the 
Glaſs; but ſince at xo 4Clodk,im the morning, the Swn:is \in the 


then Northward) mult calt its Kays chrou? 


fame Plane as he was at 10 at night (only lhis Station 4s 


COntra. 
ry). 


: 
; 
5 
Fi 
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contrary way, i. e, on the Aſans Finger , for, in the day time 
the Howr-line is between the Sun and the Finger, Whereas inthe 
night rime the Finger or Hole is between bim and the Howr- 
Line. : | | 


Pillars 44bb, above /P your Plane,as high as the Gla/ſe's true Sta- 
tion or Place, for then you may croſs the ſaid Frame with ſmall 
Strings or Wyars, which will by their interpoſition caſt the fame 
_ ſpade as the Hour-lines of the Glaſs would have done ; ſa that 
if che Figwres belonging co the faid Lines be put on the Frame, 
at the end of each correſponding WVyar, and then pierc'd,the Su 
$:ams paſling throu? their Cavities, will diſtinguiſh each very 
perſedtly an the Fave. 
'- Tho I have notc'meto ſhow you all the particulars of this 
Learned Man's rare Invention in Dialling, (for moſt of the D5.. 
als onthe aforeſaid Pile may be naturally and expeditely de- 
{crid'd by the help of this:GJobs) yer Iwill. give you two more, 
_ vin. the two following ones, bacuetd, beſides their prettineſs, we 
* may have uſe of them, as you ſhall ſee by and by. 


OPERATION XXIX.. 
| RT TON LW. 
To make a Diathy which a Blind man may conſtantly knom: 
BT... 


ry) therefore he muſt now caſt the Shade of the Hour Line the 


_ 


. 
4 


—i 


- This Dal needs not always be made on a Glaſs, for *cis ſu M- Lnother Dial 
cientif you raiſe a thin Frame (4444 in Scbews 34.) on the & the ſame 


} OU muſt firſt get made in Braſs the DAFroloy Hem'ſ- The conſtru-- 
u | 


; phere ABCDB (as in Scheme 35 ) $1nches, 
Diameterrepreſenting your Globe cut throu' the Horizgn ; but 
the ſaid Hem:;ſphere isnot to have any thing ſolid remaining, 
befides the Horizon A B C E with the Pieces of the Hour Cir- 
cles (1 2 3 4, &c) that reach to it from-che Nair, or rathes- 


| - fromthe! yopic of Capricorn AFC on the Nortbernſide, for 


' the Somtherly Circles are ſuperfluous.” Then having plac'd the 
 fhid Memiſpherediredly North and South, as your Globe ſtands: 
when Compos'd, fix 'G a Glaſs Bowl of clear water 4 Inches in 
Diameter (i.e. half the former) in the midſt or center of it ; for. 
the Sun's Beaines/ paſſing rhrou' the Water will __ in a. 
; | as ount,, 


ppote ig Give. 


. 422 The Welcript. aud Tſe ofthe Engli Globe. 4 5, 


wu 


The ; Ana 


ſtration. 


The Confiru- Repare a Blew Glaſs Bowl, (as in Scheme 36th) and deſcribe 


Hon. 


' for he may eaſily Cee] how far it is from the middlenisft 


- Point, and {evef:burn-at (ſuppoſe H): the true: Hour-Circle 
- ſo: that-if a Blind-man puts but his Hand on the ſaid 
- Brazen Hokr Circles, be will ſoon find by the Heat 'where 
- the. \Swn' marks, | and. conſequently tell you - the Hour ; 


Hour Circle, I mean the 12 « Clock, (rele or Meridian, 
-,: As for the Reaſon of this | Operation, 'tis preſently con- 
ceiv'd; for when the Sax is over againt ( ſuppoſe). the - 
5..4 Clock Howr Circle on the . Sonth-fide of the Dial, he 
muſt needs: be oyer againſt the me Houur on the. North- 
fide , both hours making (but or.e Circle; Now fince 'the 
Center of the: Bowl (by being in; the (enter of the Hemi- | 
ſphere ) [is in the Plane of ail the Hour Circles, and ſince 
(accarding;.tai the nature of Refrattion) all Parallel Rays of | - 
the Smn, paſſing throw” a Sphere of Water, are (where they | 
meet with the Direft Ray, that' paſſes throw the ſaid ((en- 
. ter) contratted into 4 point, viz, on the oppoſite fide, at the 
diſtance of half its Diameter, or two Inches according to our 
preſent Example; I ſay, ſeeing this, it muſt ' needs follow, 
that at 5 of the Clock, the S«» will burn on the correfpund- 
ing Howr-Circle, - and if ſo, then a Blind-man (by: ſeel- 
ing the "Heat , and finding its diſtance from 12 ) "muſt 
needs be able tro tell you the crue time of the: Day, 


5 
OPERATION XXX. 
To make a Dial to ſhow the Hour when the Suh ſhines not. 


on. it (with their ReſpeRive Figures) all che Hour-Circles 
of the G/obe, or as many as you think fit; then fixing it where 
you intend, and compoſing it truly by your Globe, if you place 
your ſelf ſo at ſome Niſtance, that 7a little Hole being made at 
each Pole, to witar P p)you may ſee quite throu* the Bow/,'twill 
follow that the Hour- Circle (ſuppoſe A, which the Sn's Pi- 
ure appears on) will be the truetime of the Day, I call this 
ro know what a( lock it is when the San ſhines not, becauiſe now 
the leaſt faint Appeararce of him ſeryes the turn, tho' ite not 
enough to caſt any ſhadow ; nay let the Ss be quite cover'd, 


_— Bo : 6 - 4 L _— E | - . v . 
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atid if you can but-gueſ# {by the 4djacent Brightnefr,) 'where- 

dbout hes, ou wile ave to gueſsthe Hourwithout any fen-- 
fibie Error ;- tor the'ſaid Brighrnef: appeariugeon the Bowlaill, 
be proportionably dittant fromthe 57's true place there,as ris 
from the Sx in-rhe Heavens; | | 


*Tis clear that the Swns Pickute muſt fall (if any where)on the: Demonftra- 


true-Hour-Circte, becauſe (by/Compoſing tne: Bowl according to #199 
the truePoſirioniofcheHyavens) che Hour-Circles'of the one con. 
cur withiche other,and fall exa&ly inthe amePlane;/ rherefare 
were yourEye inthe{exter of: che Bowl,its crrue Hour Circle,(5.e; 
that which io ens with che time of the Day,) would be 
zult interpos'd, between ; Eye-and. the | but ſince the 
Thake ok Selfok f the Hur: Chcles, let your 
Eye be butia any, part of it, the ſame Iyerpoſition myſt hap- 
pen; ſotharſeting the Sder Ray (by reaſon of hh BRI Colonr) 
penetrates nat the Glaf, his Pic&#re muſt needs be on the out- 
fide of ir, "where che faid Ray would bave othetways paſt; Now 
the Ray that goes from your Eye throu'the two Ho/esbeing the ' 
axis; therefore whiltt your Eye remains-in\ this'Poſtare, it 
will follow.that: whereſoever you: foe the; Swr: Piftwre 'on'the 
Glap, there his'place muſt be, and conſequently his' ſai$\P3. 
Gere mult ſhow rhe'Hour, 1 7 2G" 


"OPERATION XXXI. 


How to make an Horizontal Concave Dial by the Globe, 
OE. Þ- NY 1 RJ / and Geom(trically alſo. 


pr 4' 1 ſo- ye | 
BAC in Scbeme 37,) chat A the (enter of the ſaid conea- 80x. 
vitp ſhall concurr wich:the Canter of the ſaid Globezthen drawing 

yaur Serig'over each neceſſary hour Circle on the-Globe tothe 
fides.of the Cpncavity, (mark as many Points, as ſhalt be conve- 

nient for the-Deſcribing the correſpor ding hour Circles, and'the 
Pin( AD) creed in the Nadir at'D as bigh as the ſaid Center 

A, I mean.'a Paz \equal to the Semi: diameter of the (oncavity, 

will with its Top always ſhow you-rhe hour. r 1 Orr 

Tho the former way be impraGticable when the Hole is'leſs ,,,, - 


your Globe in the Concavity given (ſuppoſe 7, Conftru- 


f2O0MP- 


than ;r;ca/ Way. 


[ 


metrical Oper ation;.tor you-bave nothing (you ſee} to do,but to 
pon ar withiras your would ar, were. the laid 

| Cancavitya whale Spherc,andchen the Top of its Semi- Diameter 

The Demon- (; & the pcynt which lyes in theCenter A)Jwill perform the Seiler 


ftration. for 
' CS inthe Gee Bhwpakche ras or Circle, and fince A. the 


_ the Semi-Diaweter {enter of theGoncavity,) 
ofthe. 4x5 (or Geiwmn Sakkioniof all the Honr-C1r5/e5) 
. i LARRY CPR Aon pp ug ple v6 
| OPERATION RXXTD. 
. " Haw 0 Aerie Geawetriealy - Gieling Dial. 


Hour) is commonly fixt in the: corners and by-places of 
Windows, the Glete.cqn ſeldom. be. fo. well. ordex'd Oy reaſon 


fore.L thall E:you the. Geapitinical: bich 5s asT 
take it) bot EE new; and 7 eee eſs Tea _ 


commonly the y/indows (or inlets for the Sun) Souther 
otherwiſe they bur everyen Four v£'l ſup ja _ 
thu 


alſo in the following Example to - $, - afterwards 
pple Mem omen p29 Di, 


s 
the Conftru- Firſt make on any Puſtbv Siva &c. an Horizovutal 
Bon. Dial,as in Scheme 38. and fix in O its Center a Thred of a good 


,ong. Maſons Ruley, thatits-Fiduein! (KL); hr 


upan the AMeridiaror r2.nGlack.Cireyrand; | 
and plackLeyela picce bf Lrbkeugi Glaſs | (of the” J er 
Fans pence) in the: Watidow, or what conxenient place etſe *y 


pleaſe of your Chamber, (which we'l ſuppoſe tobeG 

the Plames AE the: Poyne A-i :in- the (teling” (WXVZ) being 
the poynt (in Scheme 39.) diretly over LANG laid G, and draw 
throu' it a Aeridianlimne; viz theLine AL: 

J ines next place, fix.ancend. of a piece of Packthred'on G 
the 


. than the G/abe, yetitiſerves $0 illuſtrate an make eaſy the Gees, | 


ce the Sun isevery Hour (as we have before ſhowd | 


| Gig the Glaſs (wh (nhichtefledis theSwis Bayes to how us the 


of. its Bulk): 24 to help-us inthe (onftractin of this Din thige . 


, towit OP; then-faſten the ſaid Dial fo witha)Nal | 


—_ aa Reno 7 T | 


| 


_—_— 
the Center, of cthe.Glap, aud the other on fome pout of Jour 
' Meridianitive in lach manner that it make an Angle with ic 
of 51. 39.1. & the 4ngle, of rhe Elevation, which may be eafily 

rform'd by the application. of the fide of a Quadrant to.the 
ſaid extended, Packthread, and: when "tis right, Jer the Poine 


thus found in your Meridjenzine becalled B, Lally, take the 


| diſtance; between the aforeſaid Points Arand B, and rarking it 
ſuppole bh on the edge'of your. Ruler from ©, the ae, ” 


f the HoriJ ontal) place ſo the ſaid Rulers F:ducial 
edge (KCL) along the Meridian line on the Creling, that the 
þo C.may ye jait on-A, and all is done; {. if you 
raw but the Thred O P ſtreight over each Hour-lice of. the 
Horizontal, Iefhows pop, where you: are to draw all the fair 
' Lines of the required Dial, | | 


Sch. 40. | D:al, it appears (in Scheme ſtration. 
Fees p 422 by the nou £60 | 
Morph. | jr Dot "Triangles , OGH, and GAP, 
me. v. .:. <. Where HF s parked. M, 

'M _f.go _ "3. wm» # {upposd Meoriavan line on 


IS Oy | 6” the Floor, under that inthe 
(cling, G the Scarion of the Glaff in the Window, H the Point 
under the, ſaid Station, as formerly A, was the;Point over it, 


and to facilitate the Demonſtration, ,Jet us imagine GH.equal .. 


toG A, .i.v.. that the Glap les in the , middie,. berweep eh 
| Flor, andGidling This Reins fo, upp that Gr Hi. (inſtead 
of repreſenting. a Perpendicular Line in the Wall (as here we 
conceive it) had beera Perpendicular. Stick, ;and that you were 
- to deſcribe an Horionma/ Dial on, the Floor, whoſe Stile was 
robe.che laid Stick 1.1 lay luppeling this, yu maſt (x98 knowy 
ro preforr $28. Jper ation, prodace the Jderidian Line M! 

to ſuppoſe N, and faſtning a Sry/ugjonG,-find.zn ir. the Point 
' (v.g.) O for the (enter of the Dial, (1 mean a Point, to 
which a String being extended from G,makes with, the Meridian 


(O H) the Angle of the Elevation) and fo draw the ſevera} 


 Hour-lines from the ſaid O according to. their reſpeQive A 
les and Diſtances; all which is expreſt at large in the thitd 


* Scheme or firſt HoriFontal Dial, for there (you ſee) G FFis a ® pag.7 3. 


Perpmndicalar Stile, ſhowing thegHour with its top, aud that O 
WS: IS 


ib { | | . , , 2. a” __ 

7% ..44 . . g 
7 AF a A - 
by © ; J { 
A b H ; »* 5 $! 
— _ - TP =. 
"0 A » oh fo 
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As for the truth 2- this The Demon- 
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How this Di- 


made when k 
the windows the Centt 


is the Cenrer of the Dial, having a Line drawn to it from G mis 
king the eLngte of the Eltvation with the Meridian OH. Now 
finceO in.our preſentcaſe is a point without the Chamber and 
conſequently the Line M H cannotbe produc'd to it, you maſt 
draw. your Thred ſrom G to the faid Aferidien Line (H MY 
ichibe Chanber, -and find 'in it the Point F, to wit the Point 
wherethe ſaid Thred'G'F makes with it'an Angle _ fo that 
of the Ztevarion, for thereby you will bave the diſtance of O; - 
r trite Center from H, rs. be diſtance of F from H, 
feet the fide GH is common, and the Anglesin both Triangles 
ual :' This being fo, if you po out'of the Chamber an Hori- 
Shel al Whoſe Cnrcr (hal lye on O, and'irs Meridian Line 
concurr with H'F, 'tis but producing all its Hour-Lines' on 
the Floor,and it muſt neceſſarily follow that G.the Top of the 
Perpendicular Stile,' will ſhow you truly the time of rhe Day , 
Burt by Conftrxttion all rhe hour-lines are thus drawn on the: 


{eling, and conſequently are exaRly oyer the ſuppoſed onevon. 
ge. op Po the Reflexs Ray from G muſt as truly ſhow | 
you the Hour abave, as the Dvretf# Ray below ; for. borifRages: 
are ever in the ſumt Plane.” | a 
Nor is there ro be any real Difference in the Operation tho! 


tobe the (hamber-window ſhould look another way ; for- you are 
ow rf Sp xember, "har whilſtie enjoys the eat Point of South, 


CE evo jos. 
not foll Eft or WeſF ris in the fide or: of it, and-when it ver+ 
wane ” xaos; ph alropether'within , {v that in afall Soathers 
iheft, the ſaid Center will be moſt abroad, and ini full 
Novtherw one the Contrary ; all ' which plainly appears to any 
one, thiatwill confider an Horizoncal Dialtruly pier d (having & 
Prrjenbener fits Sj) he ras ve th Hourlines, 

«this Nealf Fepreſcbe-the abbeciid fv of 5ody Chamber 
Accor ale 16 es Prleiog Mad Sie, nts; Kin? 
BY - 3: - PA T7. 12.045 
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+ b5.-The Deſcript-and; Bſe of the Engliſh Globe. x25 © 
OPERATION XXXIIL © 
Fo-make a.compound Dial, to-wit. one' containing ſeveral 
. uſeful Operations | 


Nnumerable are the ingenious Drials that may be. invented; 

but fince we have been Jong enough or this Subje&, either 
- for my Reader's Speculation or Curiofity, I will now conclude, 

and that with a Recapirulation or ſumming up - of much of 

what we have already ſaid, 'by ſhowing the Fabrick of a Com- 

pownd Dial; that isto ſay, one" that contains many uſeful Ope- 

rations, befides the Hour; for nothing rubs up the Memory 

more efficatiouſly, or makes us more Maſters of our R#le;,than % 
a PraRical Example. 


The ſaid Dial ſhows as follows: 


1. The Hour with us at all times. 
2, The Hor in what other ((ountrics you pleaſe,. 
3- The Sun's Placein each Sign. 
4. The Day of the Month. | 
$. The time of the San's Riſing and Setting. 
© 6. The Sun's Amplitude, | | 
IS, The Sun's Hei br. F 
$. The Sun's Azimuth 
- 9. The Sun's Bearing according to the Points of the Com-- 


afs. 
| ih The Proportion between Perpendicylars and their Shi 
dows, and conſequently tht bright of any Tower or tht- 


0 | 

To make then this Dial, you muſt firſt, deſcribe an Hori The Conftru- - 
; Good (as in $4.41.) about a Foot in Diameter, and let Brhe _— = ! 
Center of the-Plane be the Point, where an Erett,-or Upright ,, j,- 
Stile (according. to our DireQions in the * firſt Horizontal, ) * pag. 73%. 
ſhews you with its Top the Hoxr.. Now becauſe the Shade of 
an Upright Stile, unleſs it be very ſhort, will - preſently fall 
out of Ye!Plane, as- welt in. the Morning as-toward —_— 
| | tnRCcree- 


TAE 


The Corftru- 
Aion of it as. 
to che Hour 


CEL, 


To find the 


Suns place 
and day of 
HG the Munth. 


in ocher pla- and under what Hour-Circles the {aid Places ye z. as for 


 Aterkg.in cach correſronding H+ur-line accordingly ; that is 
ro a ; it the Sn be high (ſuppcſe) 5o Degrees at 14 of the 


on _— q Long 


Bbccrizht-arviant of the Sugliſh Globe. 5. 52 
therefore it will be convenient to have your Cock or Stile made 
ſo, that A B the, Perpepdicular eJoge-pagr of it (as in Scheme 

2.) ſhould ftar} fr'B che aid Cenrer of t e PHane,to repre- 
ent this #pright Stile, and its Ang/e AOB at O the Cey- 
tr of the Diet; \ of Point fromw all the Hour-lines- are 
drawn; for thus the fide MA-{makiog with the Meridian line 

.at O, the Anyle of OPIN ie agen 4 me emer, £ the 
World, . and conſequently calts its ſhadow on the Hour-lineg, as + 
the uſual Cocks of all Horizontal Dials do. | 'g 

. 2. Having choſenall the Places, which you deſire irom time 

to time to know what a Clack.it is at, conkider well your Glebe, 


Example, ſuppole Reme lies undet che. 1 1. Clock Hour-Cir- 
cle, C antinople under \that of io, «Aleppo 9, &c, Place 
therefare-the {aid Towns towards the Limb of your Dial, un- 
der the correſponding Hour-lines, and you will couſtantly kaow 
the time of the Day in the ſaid Places, for calling ic always 
Noan at each Place you ſeck after, you; have nothing to do but - 
© court. the Hours from thence to the ſhade of the Stile ; as 
v. y. If ithe 4 a Clock with you. in the afternoon, and Ly wal 
know the Hour at Aus lee Aleppo be 12, and counting' 
from thence (1.2. 3. c.) 'rilt you come to the Howr of the 
Day, (I mean the Hour then ſhown you by the Shade,)you will 
find it to be 7 « (lockthere;for Aleppo is (you Tee) three hours | 
Eaftward of youzaow had theHour with you been 4in the niors 
ning, you muſt have counted backwards, as-11, 10, 9.:8, and 
conſequently you would have found it tbere $ in the morning, 
In this manner then you mult operate all along, _ i 
313. and 4ly, Find ji your Globe exattiy. the Swn's beigbt ee 
yery hour at his Entrance. into each $:gn,. then take bythe help | 
of your Sether CAB, the Erett Stile in Scheme 42. being Rad 
ws) the Tangent Complements of the Heights, and pufting one 
Foot of your Compaſſes on your Dial at B, make Pricks or - 


Hlock, whenhe onters 5 .or fl, rhe take the Tangent of 40. a 
o ick that diſtance. in, the Aftridien line, viz, trom B. oy, 3 "an 
"If bis Lrog be at. x and 11 aCiock be (wg.) 43 degrees, take f 
\Tangent of 42, and prick that diftance in the 11 and 1 a Cloc 
lines, wz.tiom Bt06 and g, and when you have gone thus 9- | 
ver 


$5 


The Delcript. and ſe of he Engli@-Slobe x 
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over all the Hour-lines,no ſoaner will the Sz» come into-$ or 
but the Shade of che Poine or Apex of the Stile AB will fall e+- 
very hour on/the aforeſard Pricks, and conſequently how you. 
the S#ns place in the Eclipric. In like manner you muſt do 
with rhe reſt ofthe Sigus, and then with the 10th Degree ofeve.. 
ry Sign, placing: itill the CharaQer of. each Sign abaut the 
Limb. of your Dja/, near the laſt wzark or Prich belopging ro 


it. Thjs-being done, {ce by your Globe what day of the monch 
correſponds with, cach Sign, =_ what with their wbdivifgens, 
and if you markthis (as the faid 41tb Scheme ſhows you) on 
both ſides of the Aferidian,then the ſaid ahi will(by the help 
of the Shade of the tap of AB) ſhow you allo the day of the 
month. I mentian here Prichs not only as an eaſier way, but 2 
better way than Zines; for beſides the great difliculty of draws 
ing them, they embarras and confaund a D:ia/ very much, ef- 
| pecially jþthere be many of them ; whereas the ſaid Pricksare 
never out of an Howr-l;ne, and conſequently take up no new 
room, - Now to avaid Confuficn and Miſtakes, I would have 
- the faid Pricks' of ; ſorts at lealt, for if one Raw were. (v.g.) 
Aftericks and another (rofſes,and a 34 Plain Pricks, you would 
then know at ficſt figbt,to what Sign cr Day ofthe month any.of 
therybelongs. - 


- Fly, Inſtead of troubling jou with deviding the Circle To find thi 


 GKLT' (the upper part of the Borderbf the Dzal) forthe Riſing _ 
ting o 


the Sun. 


finding: ovr.the time of the Sw2s Riing:.pind Serting, Fury need 
only conſult the Days. of the Month 90 Four Glebe, firſt, whey 
He raſes earlieft, Secondly, =ben He riſes at 4 @ Clack, Third. 
ly, whey at 43; /Filthly, wþen at 5; and in.the like Proportion 
go. on, till che Dazs-come £0 their greateſt Pecreaſe,and pur. 
ting. the ſaid days of the Manth in Order (as they are in the 
Sqheqre ) ander the-corxeſponding Hours on the morning Gde 
of your Nie! for his Riding, do. the like for .his Setting cn the 
Eveping fide of .ir, and you may perform, the Operation with 
ſuſfcient ExaQneſs. In like manner you are to proceed for the 
Quarters half Quarters,&c. if you would have them expreft. 


| 6y. To avoid alſo the trouble of deviding the Circle To ſnd the 
aus according to the Suns Diuarnal Increment and Decre- Suns Ampli=. 


ment in. Amplitude, yau need only find by your Globe, whar.the tude, 
ſaid eLmplitude amounts to' on every of the aforementi ,ned: 
Days (which are markt on your Dial for the Swns Riſing and 

| | Setting- 


p* eng 
Dara — pin 4 re een" ye rr em 


aa 
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Che Belcript.”and we of the Erglit Globe: 43; 


T) find the 


$etring)aind then put it in Figures under each Day, as the Scheme 
thows you. © OY 6 | 
*' ly. Open your Compaſſes at the Tangent of 28 Degrees(A'B 


Height of the being the Radix) and putting one Four on B deſcribe the Cir. 


_ Sun. 


To find the 
Suns Ax«- 
muth and 


Bearing. 


To find the 


cle XYZ, afterwards deſcribe another accordirg to the Tan. _ 
your of 35 Degrees, then a third, according to that of 40, and 


fo on in the tame Proportion as tar'as your Playec pertnir, ' 
_Now Farm mark'rheſe (reler with the Figures of the Comrple. 


ment of their Degrees, that is to'ſay the Circle of *28 Degrees | 
with the Figure 62, that of 35 with 55; that of 4o with yo, &e, 
you will always know the height of the Sun, for what Circle ſo. 
ever the'Shade of A Brouches with its Top, that will be the 
requir'd Hezght , and ifir falls berween 2 Circles, "tis but con 
fideriig which of rhem' ir comes neareſt ro, and then you niay 
gueſs at the Height with ſufficienc exaQRneſs.  ' 7 4 
8, and gz. Devide one of theſe {Frcles viz. S EW'N' into 
Degrees, and under each 11 Degree and ;, place the ſeveral” 
Points of the Pixidis Naxtice, or Mariners Compaſi in the Or+ | 
ger as they are expreſs'd in our ſaid Scheme, and you will not. 
only have (by the Shade of A B) the Swns eAzimath at all. 
times; but fee alſo how he bears from you according 'to the 


. Points of the Compaſs ; and.if the Shade be at any time too ſhort] 


lay on it but a Rx{er, Label of Paper or the like, ard that | 
will truly lengthen the ſaid Shade, a'd reſolve your Queſtion; 
© rorbhh. -Devide A'F'the Northern half of the Meridian, #8 


Pp on of Many times” as you 'cln' by the Srile or Radines A B, ard then 
jon each Doviſion inte ten equal parts (as you ſee it done'in' the 


lars eo their 
Shades. 


ſaid Scheme) and by ir you wilt know at all times the Propor- 
tion between any Perpendicular .nd its Shade, and conſcquents 
ly, (ocſides many other things) the height of any Tower, Tret 
or the the , for having found the Sun to be (ſuppoſe) 2 5 De- 
grees high,and rhat the Circle of Alrirude cuts'the Line A Fin 
the 22 Dev. for, it therefore you' meaſure the Shade of your 
Tower, and finding it (for Exampies fake) tobe 66 Yards long, 
you have what you ſcek ; for @ the ſaid 22 s to 10 (the Stiles 
beight) ſo 15 66 the lenyth of the'Shade to 30 the hight of the 
Tower. 

So much then f.r the Cor-ſtruttion of Dials. And now let me 
defire ail thoſe that are pleaſed co follow this Geometrical way 
{which perchance is as expedite a one, and as free from b/ind 
Lines 
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Lines as can be,) not to reſt ſatisfy'd til} they fully comprehend 
what they do; for the Aechamcal way of Dialling is as ſoom 
loft aslearnr, ir being impoſſible (without continual PraRice ) 
not to forget the Rules, eſpecially if one can make many Dials, 
whenas a man that underſtands the reaſcn of the Operations 
(by og his Head a true Idea ofthe Sphere and is Proje + 

ion) will 26 years after without Jemorandams or Notes, be 
able. (refle&ing but alittle) to-make not only all Dials he for-' 
tmerly knew, but new oacs alſo at farſt fighc. 

'To Conclude, I here preſcat my Reader with the Globe ina + 
new Dreſs, for being painted or ſtain'd on Marble { according 
qto.Sch. 43. ) *twill be fit for any Garden or open Portico; 
and leaſt it. might appear too plain, the corners of its Baſe 
or Pedeſtal. may be adorned with handfom well tura'd 
Branches, which not only embelliſh the whole Machin by their 
Make, But hold out” Bowls of Glas and 379ar for uſc.allo. 

For on the Firſt {orner, to wir, That marke with A,there is The deſeriper- 
placed (asa Rarity.) The blind man's * Dial. On the Second? of re ata 
marktwith B.The4 Dial that ſhows the Hexr ,when the Sun MES 1 omen "4 
 zor, which will be often very uſeful; On the chird, mark't with Sheme 43. 
C,there is an, Armillary Wyer Sphere having a V ane on the Top, 
that continually ſhows on & braſs Plane wichin (graduated and * p. It. 
Nautically Charadter'd). from what Quarter the Wind exaltly 
blows , as alfo, (if you turn the ſaid Yave into the Plane of the T #+ 372- 
Sun) his AFimath and Bearing. Belides, the Sphere (being 
an Horizontal Concave Dia!) ſhows the .Hoxr too ; for the 
Shade of the Pins vop.in the (enter ever fall's ou the true Hour - 

Circle,as Þ ſhow'din the * ConfSrwition of ſuch a Dial. Ard'* vid. p.114. 


1 by che viy (you muſt know this Branch ſtands notin it's true 
= 


| Scheme z I mean on the third Corney of the Baſe, 
inPerſpeftive "twill fall on the Globe it (elf, and conſe- 

y not appear wellto the Eye ina Piftvre, Laſtly, on the 
Corner markr with-D there is another Glaf Fow! of the 
former Dimenſion, comaning orderly all the Conftellations,and 
remarkable Stars, and therchare, if you know the Hour, ir will 
compoſe the ſaid Bowl or Globe, and repreine the then poſition 
of the Heavens ;\ but (tho you- are of the Hour) if 
you {ce # known-Ster, and move the Bowl on its Axis, till the 
painted ſtar on it lyes juſt between your Eye and the Real one, 


Jon have the Hor and conf quan way know (the Globe being 
+1 ; now 


- ftrument-Maker ; and as for the Branch irfelf, "tis (as you, 
{ce) not in.its rue Place for the above mentioned Reaſon. © - 


F. Moxon To the Reader. 
©p, 21, PP AningCrnrrcom Reader * engaged to' ſhow you the Pro p 


blems and Operations on the Setbor, which the Noble An-' Þ} 


roebrak gp know, Iſhall herebegin. ved. £ P. 


| I, © ? Ip 
I. Hpon 4 Line given 2 19 ered? (CD) « Perjens, | 


(MAT » 


T* there be a Point (as C) given in (AB) the Zineoh which: 

the Perpendicular is to fall, Mark on both fides: of the: 
ſajd Point (with your Compaſs) the equidiſtant Points M. 
and N, then opening them at pleaſyie, put one. foot on M' 
and deſcribe the blind Arch. E E,and putting. the ather Foor | 


\f 


B-: 


x___ in N, deſcribe the blind Arch 6 H,and the fair. line- from! 
> (D) their Interſefion ro. the Point /C,'-will be- the. 7 3 7 
diculay requir'd. - Now. if you have no Poine aflign 


| ſaid Line ( AB) to terminate yourPergendicalar. by, 
< o Points there at cali as ſu F peat) 2.4 
= | you will your Comy cribe the blind Archer E.F and 


nd OR bot, anche 


+ Sy ' 
n v?;, . 'SF s FY - 


4 = # 


< (5- TE Baia Eo en on. 1 


mer length, then t between your Compaſſes the ſaid AB, 
—X5 and deſcribe the blind arch E F, and again "> 


PO ER 


terſeRions bf theſe erches (to wit, D and 3) wil be wo o points 
$0 draw ho Perpendientet by, | 


Il. Ween (C) the endof (A C) 4 given Line, to draw 
| (D C) eePerpendicular. 


rE "a Joo: \Compaſles at a convenient widch "a 
0 putting - one Foot on C, let the. other (within reach 


\ of AC) mark any where, as at F: then. touching or cut- 


ting from thence the ſaid A C (with the moving Foot of 


fide of F the blind 'Arc G H » lay your Ruler on FE, andit will 
cut the ſaid Arch, at,ſuppoſe D, ſo that D C will be the requir'd 


| Perpendicws lar. 


II.. 4 Lin (AB) bet _ & iven bow todraw (DG) «4 Pe« 
10 ih, 


pxogtee raken ewa points in the (uid Line,as apo A © 'E 


B, open your Compaſles at what widch you pleaſe, and 


your Compaſſes) at, ſuppoſe, B, and deſcribing on the other «x 4 


putting one foot on A, deſcribe: the blind Arch CDE, ard 7 

Parting one foor on Bdeſcribe the blind Arch F G H,chen if you 
FG eacron the kighe®. parr or greareRt Extabertner'of 
rhe 1 Abches, to wit on the Points D and G,the Lint ſo dravn 
will: be be the requir'd Parallel, 


ET IV. To deſcribe a true Square. 


B belog a Link, as as the {ide of the Sqxare you 
ere onthe end __ P. Da ”  feigns 


putting ane foot on B, deſcribe the blindarch GH, ro,cut 
EF, and if from their Interſe&tion C, you draw the fair lines / 
C nndÞ'D, you Doſe a true ns | | 

R 2 V. To. 


mo 


P 


| Ls Ip oe, + © 
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V. To draw an 6blong, or (ax they vnvinby el C 
- «4 Long Snare, 


ORR Fo B being the longeſt fide of this Fgware, ere& on the end 
ll A | Agha Feredicaer DA ents h of the (orcſt chea | 
= between your Com B, pur: one foot'og D, 
1 CE ec bikadan EF: _ o betwean-your Com? S 
— ſſes the line A D, defcribe the blind GH, to cut the ſaid 
EF and if from their Interſetion C, you draw che fair lines CB 
and C D, you have the 8qware you delign. - 


VI. To Deſerthe an equilateral Triangle, or an I [: 


 celts. 


" aj O?Z*, your Compaſſes at AB, being the fide of the 


terſe&tion C, you drawthe CA, and C B, you have _ 
w attwe agiilbenuF Theol ARTIE Uiflerence ty the | 
ne en of ho eee 'ASB, for the "ty Sterne difference be= | 
cveca them is; [thor the ſides AS andB Sof Ifofceler are 


longer (or if you pleaſe be ſhorter) than the Baſe A 
whenas all three ſides + pow in the racdrmooter Tame 


_ VII. To analt 4 Triangle of three given Lines. 


. GUIPOSE the firſt line given be A B, the ſecond A E, the 

= A IXIEED Rig aha grors Bhs A Gherghen your 

; 1 erg regs oe at A, en Boe 
_ c _ F, C—_— iven line BC, between your 

A: c compa t ane foot on the Bate at'B, and deferive the Lind 


A— , _— to cutthe ſaid HFrob BF, and-if you draw fines, 
| from theig InterſeRion atC,to A and B, on the aforeſaid Baſe, - 
you have © your intent, - 
R VIII. To 


you deſign,and putting one foot on A, deſcribe | |, 
the blind Arch EF, and apart one foot on B, deſcribe | 
 theblind ArchGH'rocut RF, and if from their In» | 


£5 TE DUES VEL: Go Oi — 


VIE To deſcribe 4n oval, 


Coun, Pattight Angles wich I M, and taking with your 
Compaſſes(ahthe faid lines from the interſettion O)equal. 
Ar earn 9 towir,O A, OB;OC, and O'D, and draw thr 
the point ©, che lines AK and BH, each equaltotwice AC,\ 
o throu' D the lines AN and BL;each equal'to twice BC, D 
moka Aand B Centers, deſcribs the Arches K P M, and 
- HLR; inlike manner Cand D Centers, deſcribe *the- 
Arches BIK, and LMN, andthe figure thuedramm nll be a 
If Oval. ; 
for the g cometrical. P roblems neceſſary- 
Fg as for the Inſtrumental ones, i.e. thoſe-' 
the Seftor F they ate, asI may ſay, of wo forts, ſome. bel 
| ; ane fide of ir,and ſome tothe other ; for the ſide Bs 
| L is divided into 100 equal parts, and called rhe LIN Eof 
4 LI INES, and the fide mark'd withS, the LINE of -SINBS. 
= $ Firſt chenofthe LIN Eof LI N.BS, which by-the- way; tho” 
' itbe divided («s1I faid) buc.into 100 RIGOES| _ yet Rand for 
2000, if you every 10 Diviſions a Zine of 100 parts, and. 
 inlike manner it will. ſtand for 10000 parts, if every diviſion. 
be deemed 100, therefore a Zine (v.g.) of 7 5 equal parts, may 
1 be expreſt by 75 of thoſe Diviſions, or by 2:4 ar by 3. +: 


The uſe of the L LNEof LINE pabndetn with Le. 


ST Ce Se cqnal pore, | 
rake *F cen your Compatlcs, and a, 

one foot of your ſaid Compalles p< hy 23 T diien of 
the pon and the other foot on the 2.5'over agaialt ic, and the 
diſtance berween > 3g ures 1.and 1, onthe ſaid Sefor will give- 
you one nn our Live, and the diſtance berween 
2 and 2, Py " two qual Diviſions of it, and in this man. 
Neg proce till you quite xun over it, as you defign, 


IJ. To. 


- «ag SeFQor;+ ; 


be To divide s Ling int0 any.number of yl parts _ |. 


b SO 


JO > IE CUBIC S SEAL DE GALS ot) FOCI LS" VEDIC LEE IR PID Io FEI TID I A > COIL I i) SBI Aa Rr WET oo Ss NSAIDS EDA nar KY 
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: ?r 
4 - FA 
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of. j4 4 
HS ; 


” es > np nn IIs ao 4, A. 


Aa— mas econ a+ 


IL. To find; $i proportion eos Iwo Liner, SR 


GET over. the greater Line at 1 00, and 100 on Fl Settbr; then : 3 
S cakog ing the Jer between your Co pals find where it wil 
ſcrover alfa, or.lye parele] CE Dunn +T- 

, eatsoand 5 9, Fou Dey wg 1 Grains & B 
Kc 11 fff 4s TOE ZJ9. Lo v 546 | b* - | 


be 


Alt. \To divides Line as any her Line ed WY 
« -1 pitek POR? is to ſay "uecording ts Sep va. ke. 


u-ſaw's Line, rn IO od oY 3 


” rahenduppoſe! youn would divide taker this} Spartion). 
x Line, conta but thirteen « wy SEO 
2. or” evi-- Z 3 


4 
wor 
mIRC pt 
p = FE, Y, ” 1 
Þ:5 + 3 
o g £ 24 
« Pp 


s 


- C 


| ' "Now NWI] Siekls Lav eb; 7t04, pur overthe 
Lex tee and?, dhe Mane os 0b _— | 
-quir'd proportion, #8 | 
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” V, Two 


both 570 (> robe 
= , = ofhe r20, 
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1, 1-0 fot hes Sine if ; ante, cccmding to oy; 


« bal) 


+ 


ole hatin PRE require. be' 0," take the © 
3.7 - between:your Compaſſes, and put. it over at the/ 
[| yiofthe Seffer, that isto- ſay, at goand go, and. the - 
4 Paradlel at yo and 5o will be the Sine of eo accord 4! 
ing to that Rain 


11 How p find the Chord "Y any a. $4 


[59s | TSA | 


<a... 


hy . 0 


| Gong wel have the Chord of an4rch of 50 Degrees, 


Compaſſes at the length of the given Radius, 
and pet it over &t 99 and go, then take with your ſaid Com- 


| paſſes the Paralel, at the be Figeres 25 =] 2.5 on the SefFor, er | 


| at the Figeres of half che given) an4prickor meaſarg 


pA upon any ftreightL > and tha6-witl be the requred 
or: ; 


TIL WORE: 43 Angle if an ms 4s alſo hiw "7 
Bod the value of any ſor _ rk] ; 


are fomghnan.ld de of oD es, drawa _ 
GUppol & yoo are om ſake) A ingles 5 any Pin init, 
to a convenient "uy 
Ws >. | coſy ra pong Comynlſats qomneniens e xa aa 
| i: your the Chord of fo, according the Redins of of - 
þ—ieobn fy put one Foot on C, and the hi eee marking at | 
heas the Lane B'B, and runs Welage EK, : 
1ro-wit, egr 6 BC.Borlf would make be _ 


* 


ge of $o as before, and le 
; will bethe« ; 1 


yer + 

arnady rem, as fu the Hogl/e EBC, fince 'cis } x 

- w of the laid a Heb at and ge ; for if youobſerve 

| the meafhre of this Arch (viz, C.E) marks a Parallel on; 

ths Seffor me before, the Figures there (to wir, 2 5)being doubled | 

(and amounting conſequeatly t&'xoF; will be the requir*'d An- 
le. 


- As for the Tangent and'Seoarr of any number of Degrees;the/ 


Noble Author has himſelf ſhowd > benraatindeon at pope 
£5; 68 to gdh Ready harkegia 9 muy proenife, Thid you 


1s. Manly 


a aboye chaps x; ſewn 139, ay Ay > 5 ho le of is | 


, WF S 4 ad 43 4 04 ( y , 
4 . 68% : vs . : =» , 5 ; ———— 
4. \ heb q - : . | 1; ; . 1 ” a 
4 cbs ; : } . -- : '  N8 
6:7 AG : : ” . 
"IF -- . b 1 » 
* 3088-> ! ; S 
== : ' & —_ 
F# , j 
£ ("I n 
: Ed p ; F 
, - | LY ” 
: | P 3 j r $94 - ' i Mt _—" 
A 's. : © " oY py 
MY mm OY , & 
” Ly ' $ 2 
Ls L ; 


y *Ster.' VI. © 
._ "Of te STARS. 


'A*® forthe Stars, it is not my ſet buſineſs to meddle wich 

thern, nor isthere any Inftrumenr that ſo naturally re- 
folves all the uſual Queſtions concerning them, as the Celc- 
Rial Globe, far there things a as they do in the Hea- 
- vens themſelves, Aut becauſe fuch a Globe is not always at 
band, I'will ſhew you bow: its moſt neceſſary Operations may 
{in caſe of neceſlity) be perform'd, even by our  porſene Globe, 
and then I ſhall treat of the Pedeſtal, on which all the appear- 
ing Stars are truly projetted. 


The aſual and woſt neceſſary Operations of the Celeſtial 
Globe in relation to the Stars are theſe # 


I. To find the Declination of any Star. 

2. To find the Right Aſcenſion of any Star. 

3. To find the difference between the Suns Right Aſcenſion, 
and that of any Star, or the difference between the Right «Aſ- 
cenſions of any two Stars. 

4. To find. the true place of any Star on the Globe, i.e. the 
| Point that correiÞonds there, with its then Place in the Hea- 


VEns. | | | | 
| " 5, Tofind the Bearing of any Star according to the Points of 


rhe —_— ty Sr + 
. Tot fray wg oc Star you ſee. 
7. To find the height of any Star by the Hoxr tho' unſeen; 
. B. To find the Azimmh of any Star. 

9. To find bow many Howrs any Star ſtays above or below 
| phe Horizon, | © © - wh 
10. To find when any Star riſes or ſets, 

11. To find what a Clock *tis by any Stay. 
12. Ty know the name of any Star gon fee, 


w; $ ks On 


. 


«# 
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OPERATION-I 


To 2466 Recqpeen 4 Lf 69 Star = 


$ for the Declenſion of the Bhai Fr ince the Celeſtial 

A Globe and other Inſtruments, that ſhew their matians, 

perform: this Oper ation by)their make (for on'thera the Sfars 
always plac'd;\ according 'to their reſpe&i Declenfions) 
we ſhall __ uire- kere a propurcicnats' tang , viz. That 
int {618 of the-yacantparte of our Globe chete'miay bes little 
Table; containhi the Otclenſion and Magnitade of FA moft 
nored Srers; a5 o the Degrer of the Ecliprich, 
with their reſpeRive Right Aſcenſion : har” 6 fay, es + 
containing their Deelenſiaw and* Magnitadt, with! the Sts 
Place in the Ecliptic, when his and: ir Right Aſcen « iv 5on are it 
the ſame ; and the you Jane hay be ba in the clog i 


manner,” * A hy 
The Table for the Grain : 
Mag. Name. + ' Decknfion, Deg. Bc 
ET So EI "E's i. | 
& '..  Erod Bexrr,  ' xg 33 'N yet _ 
i. Ardurus. | $30 M' 2... < 
"2. " Lirele Doy. ' . Hon - S'19. 
2. Aeduſa,or Alzol, 39 40. . 'V'rq. 
And ſo for as many as the Globe- water thinks fir ro co 


ot 


To find the ei Abinſs f =p _ vg of the 
- Lion's Heart. + | 
; x 1 


FH Aving found by the Table, thar the Liony Five Yas thi 
ſame Right eAfernſion with the Sm7, wheh he. Is In! the 
26 of 9, draw your String dver chav Degree of the Eclipric, 
and it will cut the e/Equator at amet 148 Degrees, for the 
Stars Rizht eAſcenſion. OPE» 
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| TATE 1K 
To find the difference between the Suns Right Aſcenſion, 
and that of any Star,. as alſo the Difference of therRight 
Aſcenſians of ary two Stars, $R_aO acc, BA 
| ; Ex 4 We | 15 $42” 2208 
Aving found by the former Operation, that the Ri#bt Af- 
e-nſion of the Lion's Heart is rowaras 143 Degrees,and that, 
the * S«1:5 (on vs F«e,0 of April); is near 28, the difference 5 o - +. 
(by Subſtraftion)) will appear to be about 120 Degrees,or (by p 2g. 1 9% 
the jatermediate Hayr Circles) $ hoyys, Inlike manner Þa- 
ying found (for example Take) the Little Dogs Right Aſcen- 
fon, to be about 110/Degrees, the difference between it and 
that of the Liows Hears is 38, or 2 boxrs and a half. 


OPERATION IV. 


ÞÞ 7o find the Place of ayy,Ster 1019 the Glabe, 1. e, the Point 
that correſponds with its then Place in the Heavens. 


Pane found by the foregoing Operarion,that the diflerence 
between the Saxs Right Aſcenſion and the Licns Heart, is 
about 120 Degrees, or 8 hoxrs, fubſtrat the ſaid hours : (far 
fo much the Sn Riſcsand Sers now before the Srar) from the 
| time given (ſuppoſe from 10 at Night) and the remaining 
- I} 2 hours ſhows you, that the Srar is at that moment in ſome 
pu of the Hour» circle of 2 in the afternoon, or thereabouts ; 
0 that the'Bead reQify'd to the Stars Declefion, and moved 
on its. Nooſe from the Pole tothe ſaid Hoxr-Circle, determins 
the very Point or Place requir'd, Thelike may alfo be per- 
| formed byyour Compaſſes open'd from the Polr, at the Com- 
plement of the Stars Declenſion. | ; 
But here you muſt remember that the readieſt way ill to 4 Memoran- 
find the Fr place of a Star is by its Almmncantar and Azi- 3 
muth, for where theſe Circles interſe&, there the Stars then 
Phacewill be; andasfor the Almacantar and A1timuth of a-" + 
ny Star, they are found by the 6th, and 8th, Operation of this 
4 vettion, FS OF) PL ns __ OPH- 


"ma" The Delſcript, ript, and Gle of the Engliſh h Globe, hs. 


' OPERATION V. 
To find the Bearing of 4 Star at all times. 
PF Aving found thetrue Plece of the Lions Heart by the for- 


mer Operation, if you draw your Srring over it from the 
Zenith, "ewill cut the Horizon at or about S. W, for its then 


Bearing. 


OPERATION VL 
To take the Almucantar or height of any Star you ſee. 


Ecauſe Stars caſt no ſhade, you muſt take their Height-as 

you do the Swxs when he is overcaſt, and therefore con- 
. p . ſulr the firſt Operator of the firſt * Sefton, or the grh, of the 
fp: 65. * 4th, Seftson, 


OPERATION VI. 


To _ height of 4 Star 41 any time,by the hour tho' une 
cen. | 


TH E Hour being (v.g.) 10 a2N3g/t, on the to of April; © 

| the Swns place is, where his Par cuts the 10 « {ok 
Howr Circle, ſo that knowing by the difference of their Kighe 
A ſeenſions that the Lions Heart 1(v,g.)8 hours behind theSwy, 
you may conclude the Star to be ſomewhere in the Hour. Cir- 
cle of 2 in the afternoon, to wit, in that Poiat, which anſwers 
to the faid Srars Declenſion ; having therefore. its Place, draw 
bur your String from the Zenith over it, and mounting your: | 
Bead to it, if you move your ſaid Bead to the Meridian or 
Quadrant of Altitude, twill lye on or about the 45th. Degree 
for the required Height, 


+ 


OP BRATION VI. 
To find the Azimuth of any Star. 


| butthe Lions Heart's Bearing,or his then true Place in 


the Heavens as before, and the String will cut the Hori - 

Jon on itstruee Azimuth. Now if ycu fee the Star, you may 
rform this Operation without any of the former Poſtulats; 
or placing your Globe on a Meridian Line, and holding your 
$:ring ſtreighe from the Zenith, do but move it in that poſture 
by dire&tion of your Eye (as we ſhow'd you in f +> firſt 


on) till it be in the ſame Plane with the Star, and the , 
Degrees of the Horizon under your String, give you the re. ,, 


quired eAzimmh, which will-now be about 45 Degrees Weſt- 
Werd, | 
OPERATION TX. 


To know how many hours 4ny Star ſtays above or-nnder- 
the Horizon. | 


R £7 the Bead to the Detlenſiow of the Lions Heart, and 
moving your String on the Nooſe from the Pole, tilt 
the ſaid Bead touches the Horizon on the Weſt fide, ſee what : 
Hour- Circle cuts with it there, and you will find ic to be that : 
of 7 and a quarter or thereabouts; and this doubled (making 
inall ſorge 14 boxrs and ahalf) gives the true time of its ſtay 
above the HoriJon; ſo 4 and three quarters doubled (T mean 
the Howy-Circle which Interſcs with it on the Eaſt ſide) gives + 
you-9.hours and a balf for its ſtay below the HoriJon. 


OPERATION KX: 


To find when any Star Riſes or Sets. 


"  Aving found b thethird Operation,he diffcrence between * 
the Suns Right Aſcenſion and that of the Zyons Heart to. - 

be 8 bowrs on the 10th of April;and having alſo tound by the 
bugs bh bo Th Xxagi 


© 6. The Deſcript. and ſe ofthe Englith Glode, 217; 


Op.5s.way 25: 
Io. 


- nÞ Bec ws . 7 : 7 Co 


"254 Tha Deſeript. and vVieot the Ergu#: Slote-h 5. 


c SS 


A Memor an- 
dum. 


* be 


foregoing Operation, that it Riſes where the Hour- Circle of | 
4 and 3 quarters: cats the HoriRon, and Sets where that of > 
and a quarter do's the like, add rhe $ hours difference (becauſe 
the Star is now ſo much behind, or. coo '{law-for the Sun) to 4 
and 3 quarters, which making 12 and 3 quarters io all, ſhows 
that the Star riſes at 12 a Clock, ard 4 quarters-in che afrer- 


| noon; and by adding itto the aforcſaid 7; and a quarter, that it 


ſers. at 1 5 anda quarter, to wit, at 3 and a Quarter inthe mor- 
.ning. 


OPERATION. XL. 
To find what aClock "tis by any Star. 


PÞ vie (vg. on the 10th. of April found the true place of - 
the Lyons Heart, onabe Globe, by ſomeof the former 
ways,as (for Example) by its Height and Azimuth : I ſay ; ha- 
ving thus found the Stars trae place on your Globe (whichhap- 
ning (+.g. )tobe in the 2 «a Clock Crrele ) find by the third Ope« 
ration the diflerence betweenits and the Swns right hear | 
which being 8 hoxrs, add itto the ſaid 2 (for the Szar is as we 
faid $ hours now behind or toa ſlow for the Sx») and the then 


- true hour will be 10 «# wight. 


OPERATION Xt 


To know the Name of any remarkable Star which y0u ſees 


Y a Stars Height and Azimmuth you may (as we have ſhow'd. 
-4.2 you)quickly find its preſent true place on the Globe, and 
—_— y its Deg/enſrop;as being the neareſt; diſtance berween 
its faid Place and the e£qwater;(o that your Tables of Declen- 
ſion gives you its Name; and ifthere ſhould betwo of the ſame 
Declenſion then their right Aſcenſiqns (being diflerent) will 
reſolve the Doubr. ; | 
To conclude, all the former Operations may be yet more readis 
ly performed, and that without any Table, 7 the Globe- maker 
Place 10 or 20 of the moſt noted Stars (which will be nong fo 
An 
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Jatitfy any ordinary. curioſity) ow the Globe it ſelf, according to - 
Fher true Longitude and Latitwae , for then their Declenſiams, 
Parallels, and right Aſcenſs11s appear in a manner at firſt view, 
which muſt neeas therefo: e facilitate the other Operations. 


of te PEDESTAL. 


T1915 you ſce that our Globe(tho' it be aTerreſtialone)may: 

(in caſe of neceſſity) be ſerviceable in rel:ition to the 
very Stars; bur becanſe all 'Operations that have the leaſt 
RefteRion in them, feetn intticare and troubleſome ro ſome , . 
Itave here/adjoyned (for them thar will 'be ar” the Expence © 


_ thEbeſtfott of theſe Globes) a molt Facile way, that ſhall re- 


ſolve in an Inſtant, all the former Queſtions and more; for there 
is nor only a' Steriographical Projection on the Pedeſtal of the” 
apponring Stars in our Horizon, bur ore alſs (6 ordeted, thar it- 

iates "the inconveniences which make Srof!*rs admirable 


| Aftrolabe ſo mach negle&ed of late; for fore ſay, there is no- 
' finding \a Star on it withoat much poring, tho” wt \ ſhould: know 
near what ('onſtellation it Iyzs ; others, that when we ſee a Star - 


there, we are ffill ignorant to-what Conſtellation it belongs ; ma-- 
ny quarrel ar the great confuſion which the Atimuths, Almu- 
curtars,'and other C.rcles expreſt on it make ; and ſome again 


- objeR, that the numeral F Fs belonging to the fait Circles" 
fo 


without a new trouble and motion perform the intended Opera- 
tion. fay, this Projettion on the Pedeſt at (beſides ſeveral other 
things) obviates theſe inconveniences, as you will preſently ſee: . 


art oftentimes ſo hid by the ſolid Cer the Ree, that we cannot- 


The Explanation of the Circles and Lines of. the whole. 


Projeitiow or Pedeſtal. 


' lower or firft Plane, repreſents Circulny maximum ſem- bie 
per latentiam, or (if you think that roo ſarge)what Parallet you” 
pleaſe.” It may*+. be! | convenieritly- nine 7nthes or alitcle' 
more it Diameter, if the Globes be a'Foot, and being of fe 
Paſtboard or the like ſubſtance; it is to be let into the hes. 
: ns ng Waich.. 


of the Of the firſt 


. 4" Sp 


Of che Circles 


they are pla- 
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which is purpoſely made Cradle or Frame wiſe, that it may (| 
_ hd aderatarh) be eafilyturn'd round, and be nay by 


quite out, if any particular or extraordinary occaſion 


fthould require ir ; Nay, the whole Pedeſtal maybe pulled off, FA 
you think fit) from: the handle'or Fulerwm,and us'd apart as a; 


diſtin& Inſtrament. 
2. The great Circles deſcribed on it are only two, v7. the 


and Stars on Aquator (V /E = a) and the Ecliptic (Y S = W) divided 
it, and how 


into the 122 Signs, with their gradual ſubdiviſions. Now (finge 
jt will be no incumbranceto your Plane) you may expreſs on 
it alſo. (it you pleaſe) the two Tropics, by two fine Circles, 
that of Cancer touching the Eclipric at S, and that of 
[apricorn at W, And as for the Limb, it is divided ins 
ro 360 Degrees, for being in ProjeQion greater than the /£qua- 
ror, *Ewill prove more uſeful in allche Operations, that con- 


cernſuch Diviſions. Nor are the Circles or Sters placed here 


as on the Globe (I mean according to the Degrees of a Qu«- 
drant equally divided) but Sreriographically projetted by half 
Tangents, i.e. as they would appear and fall on ane/£quinot:al 
Plane, or a Plane parallel to ir, were our Eye in the Pole, of 
which more hereafter,as alſo the Centers and_ Radins*s of <ach 
Circle,when we come to the Deſcription and Demonſtr ation of 


- the whole Projeftion, and in this manner alſo (to wit,by half 


Tangrone) the Line P. E. is divided, which ſhows the Declenflev.. 
of any Star, 

Thirdly. The Stars being all plac'd on this Pleve accord- 
ing to their reſpeQive Right cAſcenſions and Declenſons ;, and 

the way, when you once know bow to find by this Proje= = 
ion the Right Aſcenſion and Declenſion of a Star (as you - 
vill preſently do by the following InſtruQions, that concern 
operation) you will then alſo know by the help of Aſftrone- 
wvcal Tables, (which each Star's Right Aſcenſion and 
Declenſion): how . to them here: Iay, the Srar: being 
all plac't on this Plane, accordingto their reſpeQive Right 
eAſcenfions and Declenfions,they are to be Marſhall'd and re- 
.duc'd into Conſtellations therefore you muſt ſuppoſe 
either fit Piftwres drawn about them to expreſs what they are, 
or that the uttrermoſt Srars of each. be join'd by a fine 
®rick't Line, which will give you perchance, the moſt clear 
on ESRC 1g; 699 cOnauncy peep. 8 


eaſieſt way for. the' finding them our inthe Heavens ; But 
fince Piftures have conveniencies'and' great ones alſo ;. for 
thus without conſulting the writton names, we cannot only find 


preſently (even a far off) the je an we ſech, after, but 


know at the ſame time the Place of egch Star init, which Place 


for the moſt part gives the Star its ordinary Nawe: Ifay, ſince 


Pitures have great'Conveniences, let them be. us'd ; but chen 
they muſt be as faintly and fi Jo roam be; for 
deep ſhadows, 'and/ unneceflary iſhes both. diſtra& the 
Fancy, and cauſe even the Srars that are expreſs'd to be leſs 
conſpicuous and obſery'd. | 


Foxy thly, When'the firſt Plave isthus garniſhed and placd of the ſecond 
in its Frame, there is another of the ſame bigneſs, either of Plane,andir's 
Glap,, o» Talk (repreſented by Scheme the ſecond) to be put #enf. 


over it, and” fixt or in che-urtermoſt 'Afolding or 
Ledge of the Pedeſtal, And here be pleas'd (for diſtin&tion 


ſake) to remember,that-by the Terms Fir#3,and Secund, theſe | 


two Planes are diſtinguiſh'd, and that. by Projeftion is meant 
the. whole Pedeſta! or Aﬀftronemical Adachin, which (as I 
ſaid) may betaken off, and uſe@®apart, as a particular 7»- 
ſtrument.” | | 
Laſtly, the ſecond Plane (repreſented, as I ſaid by Scheme 
the ſecond) <a its Limb $. B. N.W: divided (beſides che 
ſubdivifions or Quarters) into 24 equal- parts, by ſo many 


ſtreight Lines, drawn from: the:Cenrer P, and figur'd.(I.11. 


II, &c.) according tothe: hours of a:nat#ra/ Day. Asfor 
che Circle HR $-T, it repreſents the Horizon ; and: the Cir- 
tnlar Pricks within irgir the Almucanters and Azimaths 
of every 10 Degrees; tor: (on: the one ſide) if conſider 
the ſaid Pricks as fo many Circles ing from the Ho- 
_ 1520» towards the Zenith, the Figures along the Lines, Þ $ 
and” P'N' give you from the Morizow upwards the height of 
that Frar which touches any of them. On the other fade, if. 
you” confider them in File,(T any DT 
ſing thro* tlie Zenich, and rerminating in the Horizon) 
diitanee for P'S (the Sowchers parrof the Aferidian) ſhows. 
the eLtaimmrh of the Star next any! of them, bythe Figures 
round the Horizon'; and leaſt you might nor readily diſtin=" 
= Arch from- Arch; if' the: Frichs were all of the fame 
ind or Species, there are. __ here, viz. one of plain 


| and 


_ 


Lond oe Bs 
SIZDA IEEE 


_— 


— 


- _ — 2 > 
= dr err nee, SES wn ys 
—=— IL >: _—— —_—_— — MT: 
= =n-m xz _— 
- uvanie <2 p Cee 
__ Eg are eee = - 
SEE I —- as 
<—— ECO 24. wo In 

gn IN ron nr 


Wo. x » . N I 4 _ 
: en 
o » , - i "* 
- » 
* - 4 
r 
- 
4 PE Y + n bY - [0 » . Y £ 
w_— og : - ” 
, & : . - - Lo 
* 4 , x : 
.. ” ' . 6 
_ 4 ” & 4 ? 
at A ? - 


and. ſimple. Pricks the other of ſmall Africks alternacively | 
placd; ſo that 'tis but obſerving of what Species the Prich * 
next a Star'is, (as ſuppoſe an Fffrick,) and then following 
with your: Eyea File or Arcb of Aſftricks 'cill you come to 
the Horizon; for the Figyres at their termination there give 
you the requir'd e.Fzimmth,. Thus then the confuſion whith 
the ſeveral Almacantars and. Azimmhs:would make (were 
they all deſcrib'd on the Plane) is avoided, ſeeing the Plan is 
now leſs fill'd than if the fimucartars were only expreſt on 
it; for disjoyn'd Pricks-circularly plac'd occupy not the room 
of a continued Circle, and yet each Row or Circle of the ſaid 
Pricks perform both the foremenrioned Offices, 


How 10 opehate by the Projedtion or Pedeſtal. 


I Bi = Tt np greg 9 R call ys 
ifyang the Plane, adjuſting ir ſo 

that all the Stars may appear recnd below the HoriJon, 
as they then: really. do in tk Heavens themſelves , which O- 
prration being a main and principal matter (for all the other 
are in Truth bat' fo many ions or. Corollaries) I will 
now begin with it ; nor is there anything bere requir'd but the. 
ight of forme Seer in view-(as the Lion's Heart, or the like) 


which you may find by the Globe. as you do the * Sun's or | | 


f Moons eggs as © mentioned * before. : Now for. clecrneſs' 
ſake, let us _ this Star to be abour 45 Degrees high. 
Weſtwardly, and then if ydu move your Plaxe till the ſaid 
Star, lyes thus under a Prick of this height, you bave (without 
ever moving more the Plaxe) the ſeveral following Opera-, 
tions at @ time. ' | Y bas ; 
Firſt, Yoa fee all the Stars that are:then above the Ho- 
- rizon and below ir , for all the painted ones within the Circle- 
HRST, on the ſecond Plane repreſent the real ones then 
in fight, andthe reſt thoſe that are the Horizon. Se- 
, You ſee what Stars are Riſing, what are Serting, what 
are ing, and what are in their Zoweſs Depreſſion. 
Fhirdly, If you look after any particular Star (ſuppole the 
Zuen's Heart) by ſecing him on the Weſt-ſide of Þ S (the 
Adaridian of the ſaid ſecondPlane) you are ſure he is A 
bf 


_ 


ly- in-a Declining: ſtate Lut alſo (by following the Prick, next 
him to. the Herz7on, according to: its Species) that his Azi- 
ewnth is 45 Degrees: Fo _— willſee his Bearing, to 
be about S-W. | if you follow the eAzimnthal Arch to the 
Namtical Charatters there. Fifthly, You ſee that the Hoxr 
of the Nught is\ 10, by obſerving . under ghat Hour-Line 
the 1oth. of April (5.e. the day of the Month, the Szxs place in 
the Ecliprich)lyes. Sixthly By any real or imaginary HourLine 
that runs over the ſaid Sr@r, you find his Right Ajcenſfion to be 
near 148: grogpfes thus the ſaid HourLine cuts the Limb.Se- 
venthly, By bi ny Se San about $ hours (as appears 
by the Hour Lines that paſs-overthe Srar and the Suns place) 
you haye the difference of their Right Aſcenſions, which amounts 
to about 120 Degrees. - Eighthly, Which is the moſt ſurpri- 
fing (and not 'performable even by a Cwuleſtial Globe) you no 
ſooner ſee theſe things in elation to this or any other parti- 
cular Star, but at the ſame time (even ws touching 
your Projettion) you bave them in relation to all the Srars in 

eneral ; for when the Firf Plane 55 retify'd, we haye (þe- 
Fes the Howr) the Heighths, Azimuths, Bearings, Right A- 
ſcenfions, &c. of all the other Stars above the HoriJon. - 

perning the other Operations, they are more reſtrain'd,as 

being pgculiar tothe Srar you enquire after , for if you would 
know whenthe Lions Heare Sers,(which for continuation's ſake 
we will call the #intb. Operation) do but moye your firft Plaxe 
till the ſaid Scar touches the Horizon, and the imaginary Homr 
Line that'paſſeth over the $x's in the Ecliptic, ſhow's 
you, that 'ewill he then about 3 and a quarter in the morning. 
10/y. By the Figures about A you will ſee atthe 


ſame time, RT ao by, e is near 23 Degrees, 
Northward, and his then Bearing (by the Nantecal Caratters) 
tobe W N W, orthereabouts.. 
- 11, By the awaginary Homr-line that then paſles over the 
ſaid Star (v3z. that of about 7 and a quarter) you haye half 
the time of his conſtant dual above the Horizon, and conſe- 
quently know, that from his Rſing to his Serting there are a- 
bout » 4 bours and an half, , 

12. By reaſonthat the imaginary Howr-line of about > and 
a quarter paſſes oyer the Star (as we faid) at his Setting, it fol- 
lows that it's Aſcenſional difference a the difference between = 

heF- T 2 Rig. 
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— Right endOblique Aſcenſion) is about an Howr and 4 quarter, 
or 18 Degrees, 32 | | 
13. By. the ee of the Ecliptic that Sets with the Star 
(which is the-26 of ©, ) and by the oppoſite Degree which then | 
Riſes (27, the 26. of & ) you fee that on the 8th. of Aura 
he Sers eAchroxgcally, and on 'the 2, of Februny Cole 
Cc g% No % Þ 
ru writer Ir __—W the ſaid —_— the 
F{or:Lou on the © 4afr- | precedear mula- 
x nhepngarmn you W Glwbes be Rsſes, what his = age 
plitude'is, bow herhen Bears, how4Jong he is wnder the Horizon, 
when he K:ſzs Cofwvically, and when Achronically. | 
— x54 By * the -point of a Pin or; Needle, on the 
{s over the Lions Heart, and then moving-the rſt Plane, 
ef} the divided 6 « Clock Hour-line P E, lyes juſt'under rhe 
aid poine the Diviſions there will . ſhow irs Declinarion ta 
be about 13 Degrees and 34 Minutes, The like you may do 
with your es; for if you take the Diftinooinentcs the 
- Pole and Star, and meafure x on P E, you have what you ſeek 
for.. . Fods | | 
other Operations are performable by the Projettion, 
ing the Stars ; bur fince theſe are the moſt material ones 
and fince I have not time to treat more fuſely, 1 leave the reſt 
to be found ont by my Reader himſelf, who may ery. as ir, 


| Tfhe underſtands cither the (aleftial Globe, or atry Fai 
Fs ds. aging & the Srers. , And ere be irtvremember, chat 
has " knowing butthe Hor at any time, let him put the Sans plach, 
randume* or ay of tht Month wader the Honr-lwe, that correſponds 


with it, and the Projettion will be rettified, and ny 


plice;fbe koowrburthe Saws 

ace inthe Eclpric of the firſt Plane, 'and oppertes with the 

id place as if it 'were a Srar,\he may findour' the former |} 

Operations in relation to the _Swn it ſelf; ' that is wo ſay, 

he may at that moment know his Height, Azimwrh, Bearing, | 
Sroplltade, bee. | = Oh. ans 

- 16, If you would know the Stars in the Heavens, you may. - 

© 'alfodo itbythe helpoſthis Projeftion ; for your firf# Plane | 

- being reftified, it gives you (as I ſaid) the true poſture of all 

the Srars ; fo that if thoſe you ſeek after be near the Horizon, 

Aoridian, or any other nored Quarter, thofe on your Plane, 

; oear þ 


Ew 


ak 
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. _nearits Horizon, Meridian, or —_— aarter will re- 
folve the Queſtion. Or, if you take the height of a Srar, and 

its AJimmnth (according to any of the former DireQions) then. 

whatever Star on your Plane has the ſame, ir will be that yout 
ſeek aſter, and conſequently you have irs Name. Nowkaow- 
ing once a Star, your {aid firſt Plane ſhows you what they are 
that lye about it, and ſo by degrees you may. run from one'to 
. another round the Heavens. Nor need you, as tothe knowing 
' ofthe $tars,befo exat (either in reftifying your Projeftion,or 
in having the hoxr of the night, or in takmg the Heights, and 
the like) as in other Operations; for, by the bigreſs otthe Srar, 
y its nearneſs to fome remarkable one, and by twenty other 
articular properties, you will te {o regulated; and confined, 
that you may fafely conclude, when you examine your Projett;- 
on, FR the real Stay you ſee, can benoother than fach and 

CNA ONE, 


' * Howto Deſcribe the PROJECTION. 


Aving thus ſhow'd you the uſe of the Pedeſtal or Projettie 
H ox, I ſhall fall on the way of Deſcribing ir, and (accor- 
ding to.my manner all along} on the Demonſtration of it alſo, 
eſpecially ſince it conduces to a more eaſy comprehenſionof all 
Steriographical Projeftions ; and ifI bea little longer than or- 
| ; it is now: no great matter ,for I have cnded all the Ope-- 
rations I intend at preſent,ſo that what is here farther ſaid ma 
be omitted wichout inconvenience, if the Reader be diſguited at: 
Speculation. : 


As for the cature of rhe Projettion, tis Optical, reprefenring 7;, Principle 


all rhings in'the Heavens, axthey appear to the Eye, from ſuch oy which £45 
and ſacha Station, and. not according to their true and real Projetiond-- 


diſtances. *Tis chiefly founded on the 20th, Prope/ition of rhe Pas. 
#hirgd Book of Exclia, which proves, that the Angle at the Peri= 
Ty #5 but 4 that at the Center; for from thence *tis infer'd, 
thatifplaceing our:Eye on the ſuperficies of the Sphere (v. g, 
at the Sowth Pole) we look into its Cavity, the -1ngie made at 
our Eye, by the two Reyes thar iflue from it (the,cne along or 
throu? rhe Ax tothe oppoſite Pole, andgche other to a deter- 
mined Point) will be the e Fnglc only of halt the value of the 

Arch, orreal diſtance between the two Objetts,s. e. between ee 

X 1G i 
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+ "ſaid Oppoſite Pole ard Point y now ſince. any Diameter of 
the Plane cf the e-£quater (fcr that, or ſome Parallel Circh 
to it, we now ſuppoſe to be the Plane of our preſent Projettion) 
mecting with thoſe Rays, will be the T.angent of the Angle they 
make, which being ia value (as we ſaid) but half the real di- 
ſtance. between the ſaid Objefs, ir muſt need follow, if any 
Star or Point in the Heavens be diſtant from this oppoſite Pole, 
ſuppcſe 20. Degrees, That the Tangent of 10 Degrees from the 
Certcr of the Projetlion (which repreſents the {aid Pole) gives 
11s tz 67 apparrent pace there, and the like is to be ſaid of any 
other dittance. | 
I ſhall not trouble the Keader with any Scheme to demon- 
ſtrate this further, becauſe (being fuſcly ereated of by Agwile- 
#ia#s and others) *tis obvious enough'to all Aathemat:icians; and 
as for- new Beginners (if chey Jefire a fuller conception of it) 
tet them but apply themſelves to any man vers't in Projettions, 
and in the ſpace of ten Minutes he will ſhew it them more cleat- 
ly and naturally, by Srrings fitly . placed on an Armillary 
Sphere, than I can here in many hours; therefore ſuppoſing 
if coſuch, what I have already ſaid be nor evident) that the 
Heavens may be thus projetted by half Tangents, let us proceed 
to the way of doing it, that is to ſay, to the finding of the Cen- 
ters and Radins's of all the Circles which conduce to the before 
mentioned Oper ations. 
of theConcen- | As for the Concentric Circles of the firſt Plane, to wit, the 
eric Circles, e/Equator , the Tropics, and the Limb; which is (as I ſaid) 
Circulns maximns ſemper latentinm, or ſome Parallel; tovit, 
there is no difficulty in deſcribing them ; for having drawn at 
right cages the Lines NS EW (1 the four 
(ordinal o:nts) throu*P, the . Center, we” 14-49 Pole, if 
you open your Compaſſes at the Tangen? of 4x5 Degrees, and 
place one foot on the ſaid P, you needs -proje& the 
e/Equator , becauſe being diſtant from either Pole go Dt#- 
grees, the Ray that touches it, and that which runs along the | 
eAxis tothe o or North Pole, makes an Angle at your | 
Eye (as we f2id before) of only half ſo much. In like man- 
ner, the Tropic of Cancer being 66 g. 30 w. from this Pole, the 
Tangent of 33 g. 15 m. gives his Radine, as the Tavgent of 
56. 7. 45 7% does Capricorn, whole real diſtance from the ſaid 
Poles 115 1; 2010-0 ie then 47 Dorer Wojenty the four 
l Foo 


% 
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Trepick, Aadlaſtly, the T, ge of 64 g. 15 m- projeds the 
Limb or uttermoſt Circle, if it be Circulus maximus ſuper la- 
rentinm, as being yet 15 Degrces further.; for the true di- 
ſtance of that Circle from the ſaid Pole 128 Degrees and 30 
Minures. 


Re eee ed 


Now far the main matter, to wit, the grear (rcl:5 which fall The general” 


6b!57u:ly on the Plane, take this eaſy general Rule for them all, 


Rule for pro- 
jefting the 


viz, That the.r Centers are diſtant from the Center of the Pro-yreqt Oblique 


jeftion the Tangent of 
fant from the Pole of the Plare, on which the Projeftion ts 
wade (that istoſay, in our preſent Caſe, from the Norrk- 
Pole of the World) and the Sccant of the ſaid D:yrees i their 
Radims. 


Suppoſe then [you were to projett (v.g.) the Ecliprtic, which © 
is the only o5/:que Circle of your firſt Plane ; you know that its *** 


Northern Pole, (being in your Mcridian) 1s diſtant from the 
North Pole of the World 23g. 30w. Open therefore your 
Compaſſes at the Tangent of thoſe Degrees, andplace one Foot 
in P, and the other will give you in the Line P N (the Northern 
balf of the Meridian of your Plane) or in the Line PS, (the 
Sonthern half of the ſaid Meridian) the point D, for the re- 
quir'd Center. D then being the Center, open but your Coms- 
paſſes at the Src aut of the ſaid Degrees, and you have the Ra- 
dixs ; Nay, the D ſt.uuce from D co e, or from D to w, the 
= and Weſt Points of the Equator {or points where the 
Ecliprtic interſets with the Equator on the Sphere) gives this 
Secant ; for if P D be the Tangent of 23 g. 30m.then D cand 
D ware (you ſez). 12 Sreants. ' Bur Ho fo we demanſtrare the 
aforeſaid Rwl:, let us make an end with the great Oblique (ir- 
cles of the Tranſparent or ſecond Plane, which are only the Ho- 
rizon HRS T, and the Azimathi of every 20 Degrees, expreſt 
(as I aid) by plain Pricks and Aſftrisks. 


as many Degrees as their Poles are di- Circles. 


projetting 
& loptic.. 


' As for the Pole of. che Horizon, it is (your know) the Z#- Of projeRine: 
ith, which being diſtant in your Meridian 38 g. 30m, South- the Horizon. 


wards from the North Pole of the World, it muſt follow by 
the former Rule, that the Tangent of 38 2. 30 m. (or Comple- 
ment of the Elevation) from P (the Center of the Projet;on) 
giving you (Southyards in the Mtridian of your Plane) h, the 
requir'd (en? the Secant of theſe Degrees will be the re-. 
quird Radinr; Nay the diſtance from 4 toe, or from þ. ys 
the. 


4 * - >  - I 3 
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the Eaff and Weſt points of the »/£9uaror, (or Points where the 
Fgorizon cuts the £quinoftial Colure) gives this Secant; for if 
P h be the: Tangens of 38g. 30m. he and hw are the Se. 
Of projefling Canis. . Es | 
the primary The Poles of all theeAJimuths, are (as every body knows) 
Verricah inthe Horizon ncw that of the Primary Vertical, being inthe 
Acridias alſo, 'tis diltant in the Heavens (on the North. ide 
of your Meridian). the value of the Elevation, or 51 g. 30m, 
fo that by the foregoing Rule (PV). the Tangent of thoſe De- 
grees will, from the Center P (Northward, )give you in the Ae- 
ridiau of the Plane the Center of this Circle, and the Secant the 
Radins. Nay, the diſtance from V to e, or from V to #, the 
Eaſt and Weſt Points of the Equator, (or points where the 
faid Primary Vertical cuts the e£quinettial Colsre ) gives this 
Secant.; for if Þ V be the Tangent of 51 g. 30m. Ve and Vw 
are the Secants. Beſides, where the moving foot of your Com- 
paſſes (thus extended)' rouches the Meridian of the Plane, 
there will be the Zenith in projeQion, and conſequently diſtanc 
from Þ (Sexthward,) the Tangent of 19 d, 15m. or half the 
(omplement of the Elevation; for our Zenith lyes in the MMc- 
ridian 38g.. 30m, beyond the Pole on the Sowth- fide of. the 
Sphere or Heavens. | 
Of projefting.. As tor the Centers of the other Azimnths, tho' there be no 
the ref of the Tables calculated to ſhew how their repeQive Poles are di- 
Azimuths. ſtant from that. of the Plave or Projettion, and conſequent- 
ly the. aforcſaid Ru/e may ſeem uſeleſs, yet by reſo/ving a Tri- 
azgle,theſe Diſtances may be found, as alſo the value of the 
Angle, made by your Meridian. (or 12.4 Clock hownr (rele) 
with the Meridian that paſſes throu' the pr Degree of 
the Horizon, ſothat the Reals ſerves as before z for if you draw 
a blind Line thro' P, that rakes an Angie with P-N, anſwe- 
rable to the value of the Angle of thoſe two Meridian: in the 
ſaid Triangle, the Tangent of the diſtance found between. the 
Pole of the Plane and that of the propos'd Azimuth willſtill 
give you its (enter fromP in the {aid blind Line, and the Se» 
Gant its Reading. | | 
4n expezite, Burt you may avoid the Reſoluticn of a Triangle, by.the uſual 
way logos: expedite way, viz. by drawing thro” V (the (enter of the Pri- 
the ſaid Cone mary Vertical, found as before) the. blind LingK.M. at Right 


ters and Ras 


$1, Angles withP, N, (the Northern part of the Heridian of your 1 


6 
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Plate) andthen pricking on both fides of the ſaid V (ZV be- 
ing Radius) the T angents of all the Azimauths you would ex- 
preſs, as (for example) thoſe of 10,20, 30 Degrees,&c, for the 
ſaid Pricks give their Centars,and the Secant of thoſe Deg. their 
Kadins. This Way alſo agrees not a little with the above menti- 
oned Rule ; for if the diſtance from V (the Center of the prima- 
ry Vertical) to vo (the Center of the Azimuth of 10 De- 
grees) be the Tangent of thoſe Degrees, 'tis evident, that the 
Radins Z 10 is the Secant , and if rhis be the Secant, the di- 
ſtance from V to 10is the Taygene. Thus then in ſhort may 
be drawn (mutatis mutandis) all other great oblique (rreles 
in ary Steriographical Projection, when their Poles lye in one 
and the ſame Circle; and now ſince the aforeſaid Rule agrees 
even with this uſual way of deſcribing theſe (rcles, I will 
here Demonſtrate it, having done with the great (3rcles on both 
our Planes , for as'to the Hoxy Circles, they are all ſeen in Cxl- 
tro, (that is to ſay, they lye direQly under your Eye, and con- 


ſequently are in projeQion Ay Lines,and diſtant(as on the 
1 


Sphere) 5 Deg, aſtnder; I ſay,fince the Rx/e agrees not a little 
with this way, and that I have done with the great Circles both 
Planes,l willgnow demonſtrate it by the ryo Lemmas that follow. - 


The Demonſtration. 


I. _ He Secant of any Arch is equal to the Tangent of the Lemma. 


| fame Arch more by the Tangent of half 1s Comple- x, 
ment, That is to {ay, CE the Secant (for example © 
ſake) of 69 Degrees (in Scheme 5) is equal roE B (the Tan—** 


_ 


gent of 65)and to BA the Tangent of 1 5,or half the (omplement __. -— 


of 60: For the Angle BC A being equal by Hyp: ro the Angle 


A CH, becomes equal to* the Log E AC. therefore E A is . Eucl. 2.2.fs 


equal tot E C, and conſequently 

ED. | 

I. The Tangent of any Arch greater than 45 Degrees is 
equal to the Trobe and Secant ot dowble its Exceſs þ 

: Degrees ; that is to ſay, AB Tangent ( for example ) of 46 

Deg. (in Sch. 6th) is equal toCD Secant of 2 Degrees plus 


Bplus B A is equal to EC. 


DB Tangent of the ſaid Degrees ; for the Angie DC A be-' b 


-. ing by Hyp. t <qual to the Ang/e ACH becomes equal tothe 
| | V- Angle 


"06 Lexa 3. 


+Encl. 27.1; 
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The Ecliptic 
eruly proje- 
de d, 


Angle DAC ; therefore CD isequal to* AD, andconſe- | 
quently AD plus DB is equal to CD plus DB. _ 7 

Theſe two Lemmas being premis'd, let us confider the Pro. 
jetion (for example ſake * che Ecliptic, and fee how it a. 
grees with our ſaid Rsle, towit, That the Centers of all the 
Projetted great oblique Circles are diftant from the Center of the 
Projettion, the Tangent of as many Degrees as their Poles are 
diftant from the Pole of the Plane on which the Projettion is made 
and that the Secant of thoſe Degrees gives their Radins's. The 
Ecliptic is to touch both wid. on the Solftitial Colare or Me- 
ridian ofthe Plane, becauſe it touches that {olvre thus in the 
Heavens, and on the Sphere, ſo that by Conftrattion P. S 
(the diſtance in ProjefFion between the Cenrer of the Plane and 
the Point where the Ecliptic touches the Tropic of Cancer) is 
the Tangent 33, 15". or half 66, 30", (its real diſtance on the 
Sphere from the North Pole) and on the other fide PY (che 
diſtance in Projettion between the Center and the Point where 
the Ecliptic touches Capricorn) is the TR of 56.45. or half 
113. 3O'. its real diſtance as before. Now D by Conftrattion 
being diſtant (on the Meridian or Diameter of the Plane) from 
the Center P the Tangent of 23 4. 30m. (or real diſtance be- 
eween the Pole of the Plane 'of the Projettion and that of the 
Ecliptic) muſt needs be, according to-our Kale, the Centey of 
this Circle in Projetion, and the Secant of thoſe Degrees its 
Radine, if we prove the ſaid D to be the middle of the Line 
SY (or Diameter of the Ecliptic) and Þ S andDV? to be 
Secants of 234. 3om. o 

*Tis manifeſt that D-S is Secant of 23 d. 30 m. becauſe "tis 
equal(by Lem.1.) to PD, Tangent of 23 d. 30 m.pluP 69 Tar 
gent of 33.4. 15 w, s | 

Again DV isSecang of 22 d. 30m. becauſe P V (T augent 
of 564. 45 m.) is equal by Lemma the ſecond to the Tangent 
and Secant of 23.4, 30m, NowP D being Tangent of thoſe 
Degrees, D W muſt be Secant ; therefore DS and DV being 
equal, Dis the middle of the Line S, w, and conſequently P D | 
(the Tangent of 234. 30 m.. from the Center of your Plane) 
gives40 its Meridian the Center of the Ecliptic, and the Secant - 
of thoſe Degrees the Radine, Q. E. D. and in this maner the 


_ way of projeRing the other great oblique Circles is to be de- 


monſtrated, 
; B_- Nos 


3 _ pz | % 
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great Oblique Circles on the preſent Planes, but for all that are 4% , 

. expreſſed on Stofflers Aſtrolabe, or Mr. Oughtreas Horizontal, 

Nay it ſhews not only how to draw the Aeridians in Gemma 
Friſins his Projettion, but, by the bare converſion of the Terms, 
the Parallels themſelves, tho little Crrcles. 
For: firſt as tothe Meridians, whoſe Poles, (as every body _, 
| > . . e 
knows) 'lye all in thee-£quator, ſuppoſe you would deſcribe /;,,p;,56. 

. the 10th. from the Limb or grand Meridian, which is tobe the Frifus's Me- 
Solft itial Colwre, ſince, in this Projettion, your Eye lies in the ridians, 
Eaſt or Weſt points of the e £quator, to wit in the Pole of the 
ſaid Colure ; I ay, ſuppoſe you were to deſcribe the 10th. from 
the Limb, it follows by our Kale, becauſe their Poles are' 10 
Degrees aſunder on the Sphere and in the Heavens, that the 
Tangent of thoſe Degrees gives from A (the Center of the Pro- 
jeftion in Sch, 7th.) the requir'd (enter B, and the Secant the | 
Radius ; For this Circle on the Sphere cutting the Equatorat ___ ___ __ 
the 80th. Deg.from the Pole of your Plane,(or point oppoſite to/" ad 7 
your Eye) its extremity GC muſt in Proje&ion be diſtant from A 
the Tangent of 40Deg.only;Now ſince B C(to wit BA plus AC' 
the T.angents of 10 and 40 Deg. )is equal by Lemma tae firſt); 
to the Secant of 10 Degrees,and fince BN. and B $(or diſtance 

from B to the two Poles of the World) are viſibly the Secants of 

_ thoſe Depreees, itneceſſarily follows,that the Meridian to be. 

deſcrib'd(which paſs we know throu' the ſaid three poiurs C:N, / 

and S.) can have no other (enter but B, nor Radixe bur the ſaid 

Secant, Beſides if if we make this {rch an entire Circle (by \. 

the pricke Arch N AS) then AB the Tangent of 10 Degrees © % 

plus B &=BC (the Secent of 10) is equal (by Lemma the 24, | 
co the Tangent of go Degrees, but the other part of the ſaid 

Meridian lyes (we know onthe Sphere) 100 Degrees from the 

forementioned Pole of the Plane, -and in projeition the Tan- 

gent of go from the Center A, ergo B is the true Cenrer of the 
requir'd Meridian , and the Secant of 10 Degrees the Ra- 
dice. © | 

2, For the Parallels or Circles. of Latitude , the ſame The way of 

Rule (the Terms as I ſaid being converted ) finds both Eftribing 

their (enters and RadiwT's ; for if you would project (ſuppoſe) © _ his Pas 

the 80th, Parallel from the e£quaror, that is to ſay, the north. "oyy 

from the Pole of the World, 'tis but ſaying, Thas the Secant of 
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Plane. 


How to deſ- 


eride - nk muſt proceed thus. Becauſe the Horizon in projettion (as we 


rude on the 2 (how'd you before) is diſtant from the (enter, (on the North 


10 Degrees from the Cemer of the Plane gives you the Center of + 
rhe Parallelrequir'd, and the Tangent of the ſame Degrees the 
KRadixs. To prove this, let AF (1nSch. 7.) be by (onſtrattion 
the Secant of 10 Degrees, and opening your Compaſſes at the 
Tangent of thoſe Degrees place one foot on the ſaid F, and de- 
ſcribe the {*rc/s KLPO; Now becauſe A F the Secant of 20 
Degrees is equal (by Lemma the 1ſt.) ro the Tangent of 10 and 
Tangent of 40 Degrees, therefore AK isthe Tangent of 40 De- 
gress. Agaia becauſe AP (Secant of 10)plus FP==FK(Tangent 
of 10 Degrees ) is (by Lemma the 2d) equal to the Tan- 
gent of go, ergo A Pis Tangent of 50; but the Parallel requir'd 
is a Circle which on one fide cuts ( in the Sphere ) the 
e/Equinottial Colure 80 Degrees from the Pole of your 
Plane (or point oppoſite to your Eye) and on the other fide at 
100, or ſxpplement of the ſaid 80 Degrees, therefore ſeeing 
K andP the ewo extreme points of the projetted Circle O P L K 
are diſtant from the Center A on the produc'd «Fx (or in- 
terſcit;on of the /Equinottral (olawre with the Plane) the Tan- 
gents of 40 and 5o Degrees. (to wit, the Tangents of half rhe 
real valite of thefe Arches) ic muſt follow that the aid OP L 
K truly repreſents the requir'd Parelel, and —— that 
che ArchOK L is that part of ic, which is fartheſt from your 
Eye, to wit, ſo much of the whole Circle as falls on the Plane. 
Thus mach then for theſe Parallels, ſince all are tobe deſcrib'd 
after the ſame manner, and now having mention'd little Circles, 
*is fir the Reader ſhould know how the Circles of Altitude are 
ro be deſcrib'd' on the ſecond Plane of the Pedeſtal or Projetti- 
on which are lictle Circles alſo. 
The way is eaſy for if you would have the A/mucantar, 

(ſuppoſe) of 10 Degrees (viz, abe d in Scheme 4th) you 


ſide ofthe Meridian) the Tangent of 25, 45m. or half the E- 
levation, to wit from P to H, and (on the Soxrh fide) from P to 

S, the Tangent of 64. 15, or half 128, 30'. the ſupplement of 
the ſaid Elevation, therefore the Almwucantar of to Degrees, 

(being on the Sphere 10 Degrees neerer the Pole than the Ho- 

71203, ) will in projetFion te nearer the Center 5 Degrees. So 

that the T; _— of 20, 45' from the Center P giving (a) its ex: 

tremity on the North fide of the Meridian,and the Tangent of 

59-1 x. giving (c) its extremity on the Soxth de, it follows that 
C ) half the diſtance between the faid(a) a 
enter to deſcribe it by z For ſince all the Ci 


nd c becomes the | 


a th I 
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are ll Circles in projeRion (except thoſe that are ſeen in ' 


Cultro (as we (aid) it you have the Diameter (or ſftreight Line 
that joyns the extreme points of any of them) half ot ic muſt 
needs give you the Center ; and in this manner thenarethe 0- 
ther (irsles of Altitade, tobe deſcribd. But here take notice 
that whereas in Sch. 2. (repreſenting the ſecond or traſparent 
Planey the Azimaths and Almacautars are found (as I*thoawd 
you) by the conſideration of the Pricks or e{ſterisks there ex- 
prelt : Now, that the Reader may know how to Place them, the 
_ very(ireles and Arches are deſcrib'd on ir,Sch-4.as it repreſents 

for the ſaid Pricks and Aferichs are ever tobe in their inter- 
ſcQ&ions. 
pleaſes) make uſe of Pricks, and no Afterichs on the real Tran - 
[parent Plane of the Pedeſtal, for they will upon ſeccnd thoughts 
perform better the Operation, 


I The Concluſoon. 


| AVING thus finiſh'd all the Operations that at pre- 
H {ent occur, I ſhall now end with what I promis'd in 

| che * Beginning, to wic, with ſhowing the Reader the 
particular Advantages of this Glabe, which are of 

four kinds; For, Firſt it does ſeveral Operations not perform. 
able by the Ordinary Globes, 2ly. Itdoeseven the Operations 


An4 by way the /nſtrument maker may (if he . 


(which the other perform) much eaſier and quicker, 3ly. Ic - 


performs many at a view, which are tobe done by the other 
(for the molt part) ſucceſſively. Laſtly, Ic has ſeveral by-ad- 
vantages and conveniences belonging to it by it's Ake inde « 
pendent of the Operations, | 
As to the Operations not per formable by any other Globethey 
are 2» 
1- The placing of it ſelf * Level, or Horizontal. 


Firſt hind, 


g. 4 


* 07 
2. The + Compoſing of it ſelf to the Poſitian of the Heavens. +þ 8.& 15. 
3. The ſhwing of the * Hour,cvyen ſeveral wayes : andth's * P4g- 13. 


not only at Home but at the [ame time 4ſo in all + Places 
of theWorld. | "a 

4+ The knowing how much any p'ace wants of Day, if it be 
Night there , or of Night if Day there , and conſequent- 


ly the + Babiloniſh and [talian Hour withous any {umpu- F 


F Þ+ 3L. 
* pag. 36, 


pag.39. 


tation, * 9. 


5- The ſh:wing the * Fudaical Howr without any Computa- 
.-} 6, The 


— Oe 


*P. 35, 


\Z 5% 
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*9. 10. 
* hap 
*P. 2. 
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6. Th: ſnowing the- Sun's true Place in the Heavens every 
Moment, and conſequently in what Countrey he ts then 
Vertical, 

7. The Sun's heizht at any time of the Day both at * home, 
and in all other + Places, where the Globe ſhww'*s "tis Day, 
as alſs his Depreſſion where it ſhow's *tis Night, 

8. The Sun's * Azimuth aud + Bearing. 

9. The Antient *Geography as well as Modern. 

10. The Honr by the + Moon; with ſeveral other Operations 

. Concerning hey. . 

#1. The * proportion of Perpendiculars to their ſhades, with 

- Corollaries in relation to Altimetry, and bowing the Hour 

by —-_ ftick. 

a2. The performing of all the accidental*Requiſites to Dial- 

ling, as how to draw Meridian Lines, and Lines Parallel 

ro the Horizon, how to find the Declenſion of all Planes, 

as alſo their Reclination, [nclination, &c. oy 

But here the! Reader muſt remember, that when I ſay none 
of the forementioned Operations are performable by other 

Globes, 1 mean not this alwayes in a ſtridt ſence, for if (ſup- 

poſe) we have the Howr of the Day given, we may then (as c- 

very body knows) ſoon find by it the Swn's height, or if (ſup- 

poſe) we have his AJimarth, we have the Howr; I ſay, I mean 
not this alwayes in aitri& Sence, but call all theſe Operations. 
not performable by other Globes, fince they at firſt require 

(for the Operations they do) ſomthing as hard to be found as 

what we ſeek after ; whereas by expoſing only of this Globe to 

the Sn, and having but the day of the Month, moſt of the Pre- 
miſes preſent themſelves to us at all times with as much fa- 

cility as the very Howr it ſelf by an HorizontalDial. * 

Beſides,the Reader muſt know, if a Brazen graduated Semi- 

{ircle were bung on the Poles here, with an erefFed moveable. 

*Pin, or Curſor on it, there would be no need of the Holes (I* 

formerly mention'd ) in cach Parallel of the Globe, for the true 

{ompoſing of it ; Nay this Semi-Circle ore: other 

things) will alſo give the hogr, by being ſtill diredly over it, as 


often as *tis moved into the Plane of the Sw; but ſeeing I 
pretead to ſhow all the Operations here treated of, even on a 
naked and free Globe , by the ſole help of a little Srridg or 
T red, hint only the ſaid Semi-Circle, that the Reader m ay 

E 


u 


Fe: 
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-uſe it, if he (hall judge ic any time fir for his buſineſs: 
' In the ſecond place, as+to the Operations common to all 2d kind. 


Globes, but mort eaſily perform'd by this, take ſoume few Ex- 
amples that follow. | 

1. 1f you would find (ſuppoſe) the Anrora by th: Common 
Globes,you muſt (after knowing the Day of che Month, or Suns 
place inthe Ecliptic)bring it to the Meridian z then you muſt 
put the /[ndex Horarius on 12, and ſo more the faid Smn's 


' place tothe Eaſt ſide of the HoriFon. Afterwards you muſt 


find the oppoſir Point to the Swmn's place, and fixing your Qu4- 

dr ant of bak in the Zenith; _ muſt moves thi Laid 

poſite Point till it meet with the 1 8th Degree, and then the 1n- 

dex gives you what you ſeek for, whereas by This Globe you 

have nothing to do but ro *. depreſs your Bead 18 Degrees be- * p. 18. 
low the Horizon, and to move the String on the Zenith till the 

ſaid Bead touches the Parallel of the Day on the Eaſt ſide of 
the Globe, for thenit lyes on the requir*d Hour. 

2. if you would but know when the Sun riſes by the other 
Globes, you muſt (after finding of the Swn's place) lay your 
index on 12 and when you have brought the faid Place to the 
Eaſt fide of the HoriJon, the Index will ſhowrhe Hoxr : 
Whereas now the * /nterſettion of the Parallel of the day with 
the Horizon performs the Operation without more 4- doe. 

3+ 1f you would know. the Aſcenſional Difference by the 0- 
ther Globes, you mult firſt find rhe R74t eAſcerſion, then you 
muſt find the O51iqve, and laſtly you muſt ſubtrat the greater: 
from the leſs;waereis kere the*diſtance on the Parallel of the day 
(which the Hour-Circles meaſure ) between the 6 a clock hour 
circle and the interſeRion of the ſaid Para/lel with the H >rizon 
gives at a view th2xequir'd Aſcenſional D fference intime, and 
conſequently in D :grees, I (hall nor trouble my Reader with 
more Inſtances at p—_ leaving the reſt ro his own Obſ:r- 
vation , and he will itil] find (ar lea!t gererally ſpeaking.) That 

the Operations (asI ſaid) common to both Globes arc more ea- 
fily aud reatily perfarm'd by this than by any other. | 

As to the Advantages of the third 4z2d, to wit, The "_ ; kind 
ing (everal Operations at one view, which are perform ſuccel- ; 

ſoouely by other Globes, there are at lealt 15 that preſent them- 


X* 


P. 9+ 


ſelves ta you (the Globe being compos'd) as ſoon as ever you 


have made the Shade of the String (hanging on the Zenith) ra 
; : paſs 
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_ throu* the Nadir; for then. you have before your 
yes 


lumijnrated Pyle. 
2, The Day+of the Month ; by confodering on what Dinrna! 
Paralle! the Shade of the String marks the ſame Howr with that 
ſhewn by the ſhade of the ſaid iiinminated Pole, 
3. The Place where the Sun is Vertical ; 6y confidering the 
Snn's * place in his Parallel, and conſequently the Country un- 


ger it, 7 
4- The San's Sign or Place in the Ecliptic ; by conſidering 


(according to the Increment or Decrement of the Days) throw' - 


what part of the * Ecliptic the Parallel of the Day p4ſſes. 

5. The Suns Declination ; by confidering throw' what * De- 
gree. of the e/Equinot;al Colure, the Parallel of the Day 
paſſes. t 
4 The Sun's Azimuth and Bearing ; 6y conſidering what 
* Degree of the Horizon and what N anti cal (haratter, are cut 
by the ſhade of the String Vanging from the Zenith, 

7. The time of ctheSun'sRiling and Setting;b5 conſidering on 
what * hour circle the Parallel of the Day and Horizon inter- 
ſe& on the Eaſt and Welt pdes of the Glebe, 

8. The length of the Day and Night ; by conſidering bow 
many Hoxr-(/ircles croſs that part of the Diurnal Parallel 
which is above the Horizon ; for , they ſhow the length of the 
Day, 4s the Honr-Circles, that croſs the part under the Ho- 
rizon, do the length of the Night. 


9- The Sun's Aſcer ſional Difference; by con fidering the * 


Howr-Circles on the Parallel of the Day betweenthe 6 a cloc f4 


» 


I ; Tie Hour ofthe Day; by conſodering the ſhade of the * i}. 


s& 


Hour-Circle, and the interſettion of the ſaid Parallel with the 


Horizan. 4 ? 
10. The Sun's Amplitude ; by confidering how wany * De- 
reesin the Horizon the Sun riſes from the true Eaſt Point,or 
; % from true Weſt. ; 
11. Where 'tis Day or Nightover all the World; by conj;- 
dering the * illuminated and obſcnr'd parts of the Glebe ,for the 
one ſhow's ever where tis Day, and the other where "us 
Night, _ | 
| 12. Where they enjoy nothing but Day, and where nothing 
but Night: 6y confedering the * /Uumination and Obſenration 
| about 
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. bave nothing but Night, 


I C Where the Sap is Riſing and ers all the World o- 
ver ; by confidering the * preceeding and following ſhade of Ex- 
tuberancy, for the firſt, ſhow's the people to whom the Sun then : 


# Riſing, and the other to whom the Sun is then Setting. - © 

14. How many hours anyplace wants of day or night ;by con- 
* felering firſt aParallel toyun over the Place "ap 05'd,and then b 
rechonsng the number of* Hours between t (4 
preceeding, and following ſhade of 
mg withit Day andthe other Night. 

15. What a clock *cis all che World over ; by confidering (ac- 


cording to the little Polar Figures) the * Howr-Circle that =, 37, 


paſſes over any place, and adding to the time thus found (if it be 

Fn the afternoon) as many hours as are paſt fince Midday with 
you, or Jab ing (if it be inthe Morning) as many Howrs as 
you. want of Midaay. ; 

. Now for the laſt kind of Conveniences, which this Globe 
Challenges, to it ſelf,to wit,Thoſe independent of the Operations, 
they areq. | 

1, For, Firſt It rakes wp little or no room whereſoever it 
Stands, the bottom of the Pedeſtal not being ordinarily much 
bigger, than the foot of a large hour-glaſs whereas other Globes 
are cumberſom, and embarras any Table or Place on which 
you ſer them. 

2. 1t us wholly expos'd to our Eye as well below as above the 
Horiz.1n z, whereas the Frame, Meridian, and the other cAp- 
pendices of common Globes, always hide morethan half of them, 

3 T1t is as cheap as a ſengle ordinary Globe,and yet performs 
the Operations yg the Terreſtrial and Celeſtial ones. 

4. It never declines from its Poſition , whereas other Globes 
by moving on their Poles encline preſently more or leſs to this 
or that fide of the Meridian and HoriJon,ſo, that (beſides their 
uſual grating) all the Operations become ſenſibly falſe- 


| FINES. 
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about *the. Poles : for a Circle deſcrib'd about the illuminated 
Pole, to the neareſt ſogde.of Extuberancy, ſhows, that all che 
' Inbabitants within that Citele have nothmg but Day, and that 

all they that dwell within the Þkg Circle about the obſcur'd Pole, 
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oAf Catalogue of GLOBES, Cele- 


ial and Terreſtrial, Spheres, Maps, 
ape or ny Ine = 
ments, and Books, with their prizes, 
made and ſold by Joleph Moxon, on 
Ludgate-Hill, at the Sign of Atlas. 


LOBES 26 Inches the Diameter. The price 20/, tte 
Ir. ; 

GLOBES near If Inches Diameter. The price 4 /. 

GLOBES 8 Inches Diameter. The price -, 

GLOBES 6 Inches Diameter. Theprice 1/. 10-5. .. 

CONCAVE HEMISPHERES of the Starry Orb;which 
ſerves for a Caſe to a TerreſtrialGlobe of 3 Inches Diameter, 
made portable for the Pocket, Price 1 x.s; | | 

SPHERES, according to the Copernican Hypothefi;, both 
General and Particular, 2o Inches Diarneter, Price of the Ge- 


 neral 5 1. of theParticular 61. of both{ together 10 /. 


. SPHERES, according to the Prolomaick Syſtem, 14 Inch- 
es Diameter, Piice 3-1. 
SPHERES, according to the Ptolomaick Syſtem, $ Inches 
Diameter. Price 1 & 105. | 
Gunter's Quadrant, 13 Inches Radius, printed on Paper, and 
palted on a Board, with a NoQurnal oa the back-ſMe. Price 
$ 
X Gunter's Cretanh 4 Inches Radius, printed on Paper, and 
paſted on Braſs, with a NeQurnal on the backſide, and a. \Wood- 
en Caſe covered with Lether fit for it; A new Invention contri- 
ved for the Pocket. Price 6s. .. " 
A large Map of the World, 10 Foot long, and 7 Foot deep, 
palted on Cloth and coloured. Price 2 1. 
A Map of all the World, 4 Foot long, and 3 Foot deep, paſt- 
ed on Ciucn and «cloured, - Price 105. in Sheets 2 5. 64. 
4 Map of the Engliſh Empire in eAmerica, deſcribing all 


he 


Plar ak 


Piaces inhabited there by the Eng/;/o Nation, as well on the 
Iſlands as on the Continent, Price 1g s. 
. Six Scriptural Maps, 1. Of allthe Earth, and how after the 
Flood it was divided among the Sons of Noah. 2- Of Para- 
diſe, or the Garden of Eden, with the Countries circumjacent 
inhabited by the Pattiarchs. 3.' The 4o years travel of the 
Children of /ſrae/ throug the Wilderneſs, 4. Of (anaan, or 
the Holy Land, and how it was divided among the twelve Tribes 
of {ſracl, and travelled through by our Saviour and his Apo- 
Niles. - 5, The Travels of St.Panl, and others of the Apoſtles, 
in their propagating the Goſpel. 6, feruſalem, as it itood in 
cur Saviours time ; with a Book of explanations to theſe Maps, 
entituled, Sacred Geegrephy. Price of the Maps 6 5. uſeful tobe 
bound up with Bibles. price of the Boak 1 5s. 64. | 

A Sea-Plat, cr Map of all the World, according to erca- 
tor, in two large Royal Sheets of Paper ; ſet forth by Mr. Ed- 
ward Wright , and newly correQed by foſeph Moxon, &c. 
Price 25. 

Sea-Plats for Sailing to all parts of the World. Price 6 4. 
the Sheer, ; 

The famous City of Batavia in the Eaft Indies, built and 
inbabited by the Dwzch, curiouſly Engraved, and Printed on 
four large Sheers of Royal Paper. -Price2 5. 6 4, | 
A ſmall ap of all the World, with Deſcriptions, on-one 
Sheet. Price 6d. 


A Tator to Aftronomy and Geography, or the Uſe of both 
"A the GLOBES , Celeſtial and Terref#rrial; by foſeph 
Moxon, A Member of the Royal Society, and Hydrographer 
.to the Kings moſt Excellent. Majeſty. Price x 5. 
- The V/e of the Copernican Spheres, teaching to ſalve the 
- Phenomena by them, as eaſily as by the Prolomaick Spheres ; 
| by Foſeph Moxon, &c. Price 4 5. 

Wright*s CorreQion of Errors in the Art of Navig ation. 
Price $5. 


New and rare Inventions of Water-works, teaching how to 
# X 2 raile 


d 


raiſe Water higher than the Spring. By which Invention, the 
Perpetual Motion is propoſed, many hard Labours : 

- and varieties of Motion and Sounds: produced. By Zſaac de 
Caxs, Engineer to King (harlesthe Firſt. Price 85, | 

Praftical Perſpettive, hr Per ſpeftive made eafie. Teaching 
by the Opricks how to delineage all Bodies, Buildings and Land. 
Skips, &c. By the Cateptrick3;.how to delineate confuſed Ap. 
pearar.ces, fo as when ſeen in a Mirrour or Poliſh'd Body of 
any intended. Shape, the RefleQion ſhall ſhew a Deſign, 
the Oy. how to draw part of many Figures into- one, 

- when feen through a Glaſs or Chriſtal cut into many Faces, 
By foſeph Moxon,&c. Price 7 5. | e- 

inexatt Survey of the Microcoſm, being an Anatomy of 
the Bodies of Afar and Woman, wherein the Skin, Veins, Nerves, 
Muſcles, Bones, Sinews, and Ligaments are'accurately Cel ne- 
ated. Engraven on large —_ Plares, Printed and curi- 

, ouſly paſted togecher, ſo as at firſt ſight you may behold all 
the parts of Man and Woman ; and by turning up the ſeve- 
ral Diſſc&ions of the Papers, take a view of all their Inwards, 
with Alphabetical References to the names of every Member 
and part of the Body. Set forth in Latin by Remelinus, and 
Michael Spaher of Tyrol; and Engliſhed by Fobn [reton,Chy- 
rurgeon ; and laſtiy, peruſed and correQed by ſeveral rare 

comiſts, Price 14 5. | | 

Vignola, or the Compleat Archite& ; ſhewing in a plain and 
eaſy way, the Rules of the five Orders in Architetare, viz. 
Tuſcan, Dorick, Tonick, Corinthian, and Compoſite;whereby any 
that can bur read and underſtand Engliſh, may readily learn 
the Proportions that all Members in a. Building bave to one anc- 
ther : Set forth by Mr. 7 ames BarrozZio of Vignola,and Tran- 
flited into Engliſh by Foſeph Moxon, &c, Price 3 5. 64. 

(#riftiologia, or a brief but true Account of the certajn 
Year, Month, Day and Minute of the Birth of Zeſus (ri. 
By 7ohn Batley, B, D. and Chaplain to his Grace fames Duke 
of Ormond, &c. and ReQor of Lichborowgh in the Diocels of 
Peterborough, Price 35,64, FS fa 

A Titor to Aſtrology, or Aſtrology made eafie ; being a plain 
Introduction to the whole Arr TX rk. whereby 'the 
meaneſt Apprehenſion may learn to Erc& a Figure, and 

the ſame to give a determinate Judgment upon any Lerm or 

all» 


Nativity whatſoever. Alſo new Tables of Houſes, calculated' 
for the Latitude of 51 degr. 32 min, Alſo Tables of Right 


' - andOblique Aſcenfions to 6 degr. of Latitude. Whereunto is 


added an Ephemerss for three years ; with all other neceſſar 
Tables that belong tothe Art of {ftrology. Alſo howto Erect 
. a Figure the Rational way, by the Tables of Triangles, more 
methodically than hath been yet publiſhed ; digeſted into a 
ſmall Pocket Valume, for the conveniency of thoſe that ere& 
Figures abroad. By W, Eland. Price 25. | 

The Uſe of a Mathematical-Inſtrument called a Qnadrant , 
ſhewing very plainly and eafily to know the exa@ Height and 
Diſtance of any Steeple, Tree or Houſe, &'c. Alſo ro know 
the time of the Sun-Riſing and Setting, and the Length of every 
day in the year, the Place of the Sun in the Ecliprick, the Azi- 
muth,. Right Aſcenſion, and Declination of the Sun: with ma- 
ny other neceſſary and deligheful Concluſions : performed ve- 
ry readily. Alfo the uſe of a NeFarnal, whereby you may 
learn to know the Stars in Heaven, and the Hour of che Nighr 
by them ; with many other delightful Operations. Price 6 4. 
' A brief Diſcourſe of a Paſſage by the North-Pole, to Fapar, 

China, &c. pleaded by three Experiments and Anſwers to all 

Obje&ions that canbe urged agxinſt a paſſage that way: As. 
1. By a Navigation into the North Pole, and two Degrees be- 
yond it. 2. By a\Navigation from fapan towards the North. 
Pole, 3. By an experiment made by the Czar of Mnſcovy, 
whereby ir appears, that to the Northward of Nova Zembla 
is a free and open Sea as far as Zapan, China, &c, With a Map 
of all the Kihoteted Land neareſt ro the Pole, By oſeps 
Moxon, &c. Price 6d. | 

Regnle Trinnj Ordinam Literarum Typographicarum ; Or, 
the Rules of the three Orders of Print-Letters, viz. the Reman, 
Htalica, and Engliſh, Capitals and Small ; ſhewing how they: 
are compounded of Gecmetrich, Figures, and mottly made by 
Rele and Compaſs. Uſeful for Writing- Maſters, Painters,Car- 
vers, Maſons, and others that are lovers of Curiolicy, By fo- 
feph Mox0n,&c. Price x 5. EY 

The Uſe of the Aſtronomical Playing Cards, teaching an 
ordinary Capacity by them to be acquainted with all che 


Scars in Heaven ; to know their Places, Colours, Natures and; 


Bigneſſes. Alſo the Poetical Reaſons for every Conſtellatjgn, 
_ Very 
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Very uſeful, pleaſant, and delightful for all lovers of Ingeniety, 3 5 


By Foſeph Moxon, &c. Price 6 4. eds 

" The eAffronomical Cards. By foſeph Moxon, &c. Price. 
plain 1 s. Coloured 1 s. 6 4. beſt colouted,ard the Stars Gilr.y 5.; 
Geographical Playing Cards, wherein is exaQtly deſcribed all 
the Kingdoms of the Earch, curiouſly engraved, Price Plain 
x 5. Coloured 2 s. beſt Coloured and Gilt 5 5s, the Pack. 

The Genteel Honſe-Keepers Paſtime ; or, the Mode of Car- 
ving at the Table, repreſented in a Pack of Playing Cards. By. 
which, together with the Inftru@ions in this Book, any ordinary. ' 
Capacity may eaſily learn how to Cut up, or Carve in Made, 
all the moſt uſual Diſhes of Fleſh, Fiſh, Fow!, and Bak'd Meats: 
and how to make the ſeveral Services of the ſame at the Table , 
with the ſeveral Sawces and Garniſhes proper to each Diſh 
of Mear. Ser forth by ſeveral of the beſt ers in theFa- 
culty of Carving, and publiſhed for publick uſe, Price 6 d. 

Carving (ards. By the beſt Carvers at the Lord Mayor's 
Table. Price 1 5. | 

Compendium Enclidis ((uricſi., Or, Geometrical Operatz- 
ons, ſhewing how with one ſingle opening of the Compeſſerand 
a ſtraight Rxler, all the Propcficicns of Exclid's firſt five Books 
are performed. Tranſlated out of Datch into Engliſh, By 
foſeph Moxon,&c, Price x 5. 'J 
' An [ntrodaition tothe Art of Species. By Sir Fonas 1ModÞ. 
Price 64. Y ; 

Two Tables of Ranges, according to the Degrees of Aſonn+ 
ture. By Henry Bond Senior, Price 6 4. 

Aechanick Exerciſes: Or, the DoArine of Handy-Works, 
in nine Monthly Exerciſes. The firſt Three, viz. Numb. I. 
Numb. 11, Numb. III. teaching the Ar: of Smithing. The 
ſecond Three, viz. Numb, IV. - Numb, V. Numb; VI. 
teachingthe Arr of Foynery, The third Three, viz, Numb, 
VIL Numb. VIII. Numb. IX. teaching the Ar: of Houſe- 
Carpentery. Accommodated with ſuitable Engraved Figures, ' 
By foſeph Moxon, &c. Price of each Monthly Exerciſe 6 4. 

De gs" Teaching any man, though of an or-: 
dinary Capacity, and unlearned in the Mathematicks, to draw 
atrue Swun-Dial on any Given Plane, however ſituated; only 
with the help of a ſtraight Ruler and a pair of Compaſſes; 

. and 
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and without any Arichmetical Calculation. By Foſeph Aoxon, 
&c, Price 15. 64. ; | 

Mathematicks made Eaxfie : Or, A Mathematical Difti- 
onary, Explaining the Terms of Art, and Difficult Phraſes uſed: 
in Arithm:tick, Geometry, Aſtronomy, Aſtrology, a1d other 
Mathematical Sciences, Wherein the true Mcaniny of the Word: 
is Rendred, the Nature of Things ſignified Diſcuſſed, and 
(where Need requires) Illuſtrated with apt Figures and Dia- 
grams. With an Appendix, exa&ly conta'ning the Quantities 
of all forts of Weights and Meaſures: The Characters and 
meaning of the Marks, Symbols, or Abbreviations comm:nly 
uſed in Algebra, And fundryother Obſervables. By Foſeph 
AAoxon. Pricez s.'6 d. | : 

The Engl:/ſh Globe, invented by the Right Honourable, the 
Earl of (aſtlemain, (and of which this Book ſhews the uſe} c3n- 
taining about a Foot in Diameter, are made dy foſepk Moxon. 
Price ordinary made up 40 5s. and with the Froje&icn deſcri- 
bed in Sefton 6. of this Book, Price'5o -. 

At the place aforeſaid, you may alſo have all manner of 
LAaps, Sta-Plats, Drafts, Mathematical Buaks, Inſtruments, 
&c. at the loweſt Prizes. 


